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Preface 
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This user’s guide gives you an overview of the HP-UX operating system. It is intended as 
a starting point for general users and a review for more experienced users. 


First-time HP-UX users should read this guide from start to finish. Throughout this guide 
you are directed to other HP-UX documentation where different topics of interest are 
discussed in more detail. 


Chapter 1 
Chapter 2 
Chapter 3 


Chapter 4 
Chapter 5 


Chapter 6 
Chapter 7 


focuses on defining HP-UX in terms of features, enhancements to the cur- 
rent industry standards, supported tools, and the physical structure of the 
operating system. 


presents the HP-UX file system, discussing files and directories. 


prepares you for the tutorial in Chapter 4, covering information you need to 
know before you use HP-UX. 


features a tutorial that presents some basic commands. 


focuses on additional information about files and a detailed discussion of 
subjects briefly mentioned in previous chapters. 


is the User’s Tutorial covering some advanced tasks. 


summarizes some useful utilities. 
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Compatibility 


HP-UX is an exceptionally powerful, standards-based operating 
system. It is an implementation of the UNIX* operating 
system with realtime enhancements. 


HP-UX provides an interactive working environment that 
includes: 


= A powerful command-line interpreter (the shell) 

= A rich command language (the shell programming 
language) 

= A convenient file system (the directory system) 

= A powerful programming language (C) 


HP-UX is completely compatible with the AT&T System V 
Interface Definition (SVID). HP-UX also includes many 
features of the University of California at Berkeley 4.2 BSD 
(Berkeley Software Distribution). These additional supported 
features extend the compatibility of HP-UX. Additionally, 
HP-UX includes many innovations that extend the capabilities 
of the system. These HP-UX features include: 


= Realtime enhancements 

= High performance file access 

m Device input/output (I/O) libraries 
m Native Language Support (NLS) 


*UNIX is a registered trademark of AT&T in the U.S. and other countries. 
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Standard Features 


1-2 


Standard features of HP-UX include: 


Multitasking 

Multi-user or single-user capabilities 

Flexible environment support 

Communication among users, including electronic mail 
Library of tools for editing, compiling, and debugging 
User redirection of input/output 

Hierarchical file system capability 

Type-ahead capability 


Multitasking allows you to perform more than one task at a 
time. For example, if you print a file, and, while that file is 
printing, you use the editor to modify another file, the system 
is performing multitasking operations. Multitasking enables you 
to use time efficiently by allowing you to do more than one 
task at once. 


Multiuser capability permits several users to use the system 
simultaneously. For example, a credit-checking department 
may need several people to perform separate tasks concurrently 
(such as changing an address, and updating a balance) for a 
particular customer. This multiuser capability saves you time 
by allowing more than one person to work with one set of 
information at the same time. 


A flexible user environment enables you to customize your 
system and applications. The environment is the set of 
conditions under which your commands run. You may 
sometimes need a specific environment to perform a specific 
task or run a specific application. Your system administrator 
initially sets up the environment and customizes it according to 
the needs of the installation. Environment customization is 
discussed in HP-UX Concepts and Tutorials: Shells and 
Miscellaneous Tools. 


Input/output redirection allows you to send the standard input 
and/or output for a specified command to a file or device. The 
redirection may involve file input and/or file output. An 
extension of the I/O redirection feature called pipes is 
discussed in Chapter 5 of this guide. Pipes send command 
output to another command. 


Type-ahead capability allows you to enter more commands 
while the system is executing a command. The entries are 
stored without interrupting the system. When the system is 
ready, it recognizes the keystrokes you have entered and 
proceeds accordingly. This allows you to give additional 
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commands, arguments, or variable values to a program before 
it finishes processing the last entry, and frees you from waiting 
for the system to prompt you for the next entry. 


Realtime Enhancements 


In addition to the standard features of the HP-UX operating 
system, realtime enhancements include: 


Realtime priorities 

Time-based scheduling 

Driver asynchronous I/O 

User control of buffering 

Software signals (interrupts and traps) 
Control of access to realtime privileges 
User control of file system buffering 
Interprocess communication 

Process locking 

File locking 


For an explanation of these concepts and terms refer to the 
HP-UX Real-Time Programming Manual. 


Supported Tools for HP-UX 


A variety of HP-UX-based tools are available. The HP-UX 
operating system supports: 


Programming and migration tools 
Graphics libraries 

Database management 
Application development utilities 
Native language 

Networking applications. 


The following paragraphs describe some of these applications. 
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Programming Tools 


Migration Tools 


Programming tools include several compilers and a symbolic 
debugger. 


Programming languages currently offered are: 


Assembly 

HP C 

HP FORTRAN 77 

= HP Pascal 

The HP Symbolic Debugger, XDB, is a powerful, flexible, 
interactive program designed to improve the productivity of 
software developers. The HP Symbolic Debugger debugs 
programs written in HP C, HP FORTRAN 77, and HP Pascal. 


PORT/HP-UX is a set of migration tools that allows HP 1000 
users to modify programs so they will run on HP-UX systems. 
One major tool is RTE emulation software that reduces the 
requirement for manual conversion of system dependent calls. 
For more information on these migration tools, refer to the 
Port/HP-UX Reference Manual. 


Graphics Libraries 


Starbase and DGL/AGP are the graphics libraries currently 
available on HP-UX. The Starbase graphics library is a 
low-level two-dimensional and three-dimensional graphics 
library for HP-UX. The Device-Independent Graphics Library 
(DGL) and the Advanced Graphics Package (AGP) are 
supported. Existing DGL/AGP customers are supported 
through a DGL handler that calls the Starbase graphics library, 
allowing for support of new peripherals and porting of existing 
code. For more information on these graphics libraries refer to 
the Starbase Reference Manual, the Device-Independent Graphics 
Library Programmer Reference Manual, and the Advanced Graphics 
Package Reference Manual. 


Database Management 


ALLBASE is a database management system that lets you 
choose the appropriate data model on an 
application-by-application basis. ALLBASE offers a 
comprehensive set of features for both HPSQL, the relational 
model interface, or HPIMAGE, the network model interface. 
ALLBASE is built on a solid foundation of common internals 
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that are designed specifically to exploit the performance of HP 
Precision Architecture. For more information on this system 
refer to the ALLBASE/HP-UX HPIMAGE Reference Manual. 


Application Development Utilities 


HPtoday is a fourth generation language that consists of a 
Computer-Assisted Programming Package for development of 
data or transaction processing related applications. HPtoday 
gives you the tools to specify what an application is to do 
without concern for the detailed steps required to do it. With 
the HPtoday Developer Package, you fill in blanks on formatted 
screens instead of coding program instructions. While the 
computer and HPtoday do most of the work, you still retain full 
control over the development of your application. For more 
information on HPtoday refer to the HPtoday Developer 
Self-paced Training Guide. 


Native Language Support 


Native Language Support (NLS) is a set of tools provided to 
produce localized applications. NLS tools allow programs to be 
written with a language-independent interface. This interface 
can later be changed to a local language without modification 
of the executable program. Currently, HP-UX NLS includes 
character support, messages, and commands for 25 different 
languages. The localization procedure is discussed in HP-UX 
Concepts and Tutorials: Device I/O and User Interfacing. 


Networking Applications 


Network Services (NS), Local Area Network (LAN), Advanced 
Research Projects Agency and SNA Systems Network 
Architecture (ARPA) /9000 are high performance networking 
products for HP computers in the factory and engineering 
market segments. These tools allow you to easily transfer files 
between systems without worrying about all the technical details 
of error checking and message routing. 
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Structure of HP-UX 


The HP-UX operating system comprises: 


Kernel 
Shell 
Utilities 
File system 


Figure 1-1 shows the basic structure of the HP-UX system. 


File system 
and Utilities 





LG200059__001 


Figure 1-1. HP-UX Structure 


The Kernel 


The Kernel controls the computer resources. It allows you to 
perform tasks on the computer without paying attention to 
hardware details. For example, to obtain a printed copy of a 
file, you need not worry about when the data is sent to the 
printer or how to control the printer operations. You do not 
have to wait for the copy to be printed to continue your work. 
You simply enter the command with the name of the file and 
the system takes care of the rest. You can immediately enter 
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The Shell 


another command to do the next task and pick up your printout 
later. The kernel performs the following functions: 


m Manages system resources including physical devices such 
as terminals, printers, and disks to allow sharing of 
resources. 


= Manages computer memory to maintain the most efficient 
use of memory. 


mw Executes programs through commands entered at terminals 
or programmatically. 


= Controls multi-terminal operations to allow users at different 
terminals to perform concurrent tasks. 


= Controls I/O devices to facilitate communication with 
different I/O devices. 


m Manages the file system to provide convenient access to disc 
files. 


m Responds to external interrupts to schedule and run special 
application programs. 


The shell is an interactive program that interprets commands 
you enter at the terminal and instructs the kernel to perform 
the requested task. The shell environment is where you do 
much of your work at the terminal. From the shell, you invoke 
other programs such as text editors. If an error occurs during 
the execution of a command, the shell displays a diagnostic 
error message followed by the shell prompt. At this point you 
may reenter the correct command for the successful completion 
of the task requested. 


Three user interface programs are provided with HP-UX. 
When your account is set up, the system administrator chooses 
one of these programs for you. These are the Bourne shell 
(sh) and the C shell (csh), or the Korn shell (ksh). The C 
shell environment is much like that of the Bourne shell, but 
offers you a more powerful environment with more 
user-interactive features. The Korn shell incorporates the 
interactive features of the C shell and the portability of the 
Bourne shell. 


introduction to HP-UX 1-7 


1-8 





NOTE 


Throughout this guide when referring to the interactive use 
of the shell, the terms program and command are 
synonymous. 





Standard shell features: 


Batch file programming language capability 
Choice of foreground or background execution 
1/O redirection 

Pipelines 


The shell is not only an interpreter but also a programming 
language. It provides for conditional and branching constructs. 
For example, the statements if, while, for, and case are 
implemented in the shell. You may specify a series of shell 
commands in a file and execute them as a program. This 
capability is useful for repetitive tasks such as a customized 
sort routine. This file is referred to as a shell script and is 
explained further in Chapter 6 of this guide. 


Foreground execution of a command makes you wait for the 
command to finish execution before you can request another 
task. HP-UX offers background execution as an alternative to 
foreground execution waiting time. Background execution 
allows you to execute a task and proceed to the next task 
without waiting for the completion of the first task. This 
capability is explained further in Chapter 5 of this guide. 


The shell I/O redirection feature provides flexibility in 
manipulating program input and output. You may redirect the 
program input from or output to a file instead the terminal, 
which is the default destination. I/O redirection is discussed 
in Chapter 5 of this guide. 


Pipes allow you to send the output of one program to the input 
of another, thus eliminating the need for specifying temporary 
files for consecutive task oriented commands. Think of the 
pipe (|) as a link in a chain of command oriented tasks. For 
example, you may wish to list the contents of a file, sort the 
listing alphabetically in reverse, and print the results. This can 
be done with one command line using the pipeline feature. 


Introduction to HP-UX 


Utilities 


The File System 


Pipes and filter programs are discussed in Chapter 5 of this 
guide. 


The Bourne shell (sh), C shell (csh), Korn shell (ksh), and shell 
scripts are explained thoroughly in HP-UX Concepts and 
Tutorials: Shells and Miscellaneous Tools. 


Utilities form a large part of the standard HP-UX operating 
system. They are programs that perform a variety of specific 
functions. Many of these programs are tools designed to help 
you write your own applications. 


You will find many tools in the HP-UX operating system. 
There are tools for text editing and formatting, program 

development, and system management and maintenance. 

Standard utilities include: 


grep  - a program for searching through text files 

sort - a program for sorting text files 

awk - a programming lanquage for manipulating data and 
text 

make - a program for maintaining computer programs 

lint | - a program checker and verifier for C source code 

ed — an interactive, line-oriented text editor 

vi — an interactive, display-oriented text editor 

sed - a non-interactive text editor 

mailx - an electronic mail program 

be — an arithmetic program 

dc — a desk top calculator 

we ~ a word, line, and character counter 


The HP-UX file system is an organized hierarchical structure 
for storing information. These collections are called files and 
may contain programs, letters, memos, statistical data, or shell 
scripts. A directory file contains information about other files. 
The HP-UX file system is explained in Chapter 2 of this guide. 
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HP-UX software is an implementation of the UNIX System V 
operating system with realtime extensions. 


Standard HP-UX features include: 


Multitasking capability 

Multiuser capability 

Flexible environment support 

Communication among users and electronic mail 
Collection of tools for editing, compiling, eepuReing 
User redirection of I/O 


The HP-UX operating system supports programming and 
migration tools, graphics libraries, database management, 
application development utilities, native language software, and 
a series of networking applications. 


The major software components of the HP-UX operating system 
are the kernel, the shell, some commands, and the file system. 


m The kernel is the software that controls the computer resources. 


The shell is an interactive program that controls the execution 
of commands, and provides the user interface (environment). 


The standard shell features include: 

= Choice of foreground or background execution 
= 1/O redirection 

= Pipelines and filters 


Commands include tools for text editing and formatting, and 
for program development. 
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Files 


File Types 


Standard Files 


The HP-UX file system provides a structure for data storage. It 
is made up of files and directories. This chapter describes files, 
directories, and their attributes. 


HP-UX files are the simplest components of the HP-UX file 
system. Files typically reside on a storage device, (usually a 
disk) and are accessed by filenames. 


There are three types of files in the HP-UX file system: 
1. Ordinary files 

2. Directory files 

3. Device files (also known as special files) 


A directory file is a file that contains information about other 
files. The system uses device files so you can access peripheral 
devices (such as a tape drive). In this manual, only text files, 
directory files, and executable files are discussed. Device files 
and special files are discussed in the HP-UX System Administrator 
Manual. 


A series of standard files typically appears in each user account. 
An account is established for you by the system administrator so 
you can access the system. Whether or not you may alter these 
files in your account is determined by the system administrator 
when your account is created. The following standard files 
could appear in your account: 


File .login is a C shell start-up script file executed once when 
you log in. This file sets up your environment by executing 
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Filenames 


commands that you always want to execute at the beginning of 
each login session. 


File .cshre may be used to tailor your C shell environment at 
login or when csh is executed. 


Refer to HP-UX Concepts and Tutorials: Shells and Miscellaneous 
Tools, C shell section, for further information on .login and 
.cshre files. 


File .profile in the Bourne shell tailors the Bourne shell 
environment, as the file .cshre does in the C shell environment. 


File .mailre sets up your mail receiving variables. It tailors your 
mail-reading environment, controls the mailx command, and can 
provide shorter aliases for commonly used addresses. 


File .history contains a history of the most recently entered C 
shell commands. This file is used as input to the history 
command. Chapter 6 of this guide explains how to use the 
history command. 


There are two hidden files in each directory which contain the 
pathnames for the parent of the directory and the directory 
itself. These special pathnames are described in the following 
section. The file containing the pathname for the parent 
directory is “..”. The file containing the pathname for the 


current directory is “.”. Directories are discussed later in this 
chapter. 


HP-UX file names can be up to 255 characters. You may use 
any combination of letters a through z and A through Z, 


(y Seed 


numbers 0 through 9 and characters such as underscore “_”, 


comma “,”, and minus “—” sign.) Filenames can also include 
valid 8-bit and 16-bit international characters. 





NOTE 


HP-UX distinguishes the difference between uppercase and 
lowercase letters. 
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You should not use characters that have special meaning. These 
characters are called metacharacters and they are described in 
Chapter 5 of this guide and in HP-UX Concepts and Tutorials 
Shells and Miscellaneous Tools. 


The following is the list of characters you should avoid when 
naming files: 


= slash (/) 
™ greater than (>) 
m less than (<) 
™ pipe (vertical bar) (|) 
® question mark (?) 
m left square bracket ([) 
m right square bracket () 
w asterisk (*) 
w left brace ({) 
m right brace (}) 
™ space () 
m tilde (-) 
= single quotation mark (’) 
= double quotation mark (”) 
m™ backslash (\) 
m grave (~) 
@ exclamation point (!) 
= ampersand (&) 
= dollar sign ($) 
= left parentheses (Q) 
= right parentheses ()) 
® semicolon (;) 


The period (.) in a filename is conventionally used in two ways. 
First, filenames beginning with a period are normally hidden 
when you invoke the list directory (Is) command. Secondly, the 
period is generally used to precede a file extension. Some 
commands (or programs) expect certain conventions to be 
followed. For example, HP C source files usually end with .c, 
HP Pascal source files end with .p and libraries end with .a. 
You may want to give similar files the same extension. For 
example, if you had some files containing letters you could give 
them the extension .letter, or you could give temporary files the 
extension .temp. These are just examples. You can use 
whatever extensions you want when you name your files. 
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Sample Filenames (with and without extensions) 


Directories 


Directory Names 


Here are some samples of legal filenames: 


message tmp2 pas.p 

report 100884 memo.outl 
letter foo Sharon3.Tmp 
temp a.out test.007 

joe mag.c test.102 

tmp1 fnt.-f file.name.Z 
.profile TEMP2 fowler@hplabs 
emacs-help lost+fnd _exre 


A directory is a file that contains details about other files. 
These files are said to be contained in the directory. You can 
have one or more directories containing your files or other 
directories. A directory contains the names and inode 
identification of files contained within it. The inode for a file 
contains information such as the type, size and location of the 
file. A directory contained within another directory is called a 
subdirectory. This capability to nest directories gives the file 
system its hierarchical nature. If you think of files as folders of 
information, directories are the file drawers where related folders 
are stored. You may create and use directories to organize 
information. For example, you may have all memos in one 
directory, all information about a client in another directory, and 
all information about a conference in still another directory. 
Refer to the Getting Started Tutorial in Chapter 4 of this guide 
for details on the specific commands that are used to create and 
manipulate directories and files. 


Directory names can be up to 255 characters, consisting of 
combinations of uppercase and/or lowercase letters, digits, and 
other characters in the HP character set. However, the same 
restrictions apply to directory names as to filenames. Refer to 
the “Filenames” section in this chapter for a list of specific 
character restrictions. The slash (/) has a special meaning for 
the file system and is not allowed as part of a directory name. 
Directory names can also include valid 8-bit and 16-bit 
international characters. 
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Pathnames 


A pathname is the location of a file or directory within the file 
system. It presents a path through the hierarchical directory 
structure. The pathname is made up of a series of directory 
names separated by slashes (/) and ends with the name of the 
file or directory you are locating. For example, sample 
pathnames from Figure 2-1 are: 


/dev 

/dev/tty 

/bin 

/bin/sh 

/usr/mnl 
/usr/report/mkt/atu 
/usr/report/sale/cal 


The directory pathname can be specified two ways, absolute or 
relative. The way you use a pathname depends on where you 


are working at the time, what you want to do, and what files and 
directories you need to access. 


root directory 


Level 1 
(/usr) 


Level 2 
(/usr/report) 


Level 3 
(/usr/report/mkt) 


Level 4 
(/usr/report/mkt/sam) 


Figure 2-1. Sample Directory Structure 
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Absolute Pathname 


Relative Pathname 


The absolute pathname describes the location of a file or 
directory in relation to the root of the file system. Using an 
absolute pathname ensures that the system will locate the file or 
directory from anywhere. An absolute pathname begins with a 
slash (/) that signifies the root directory, the start of the entire 
file system. Then it lists all directories required to get to the 
file or directory. For example, the file called cal in directory 
sale is specified by the absolute pathname of /usr/report/sale/cal. 


The relative pathname defines the location of a file or directory 
in relation to the working directory. The relative pathname 
starts with the name of a file or directory within your current 
directory. By leaving out the name of your current (also known 
as working) directory, the system uses that directory name by 
default. For example, sample relative pathnames from Figure 
2-1 may be: 


sale/cal (from directory /usr/report) 
report/sup/eck (from directory /usr) 

mkt/sam (from directory /usr/report) 
mkt/atu (from directory /usr/report) 


Special Directories 


The Root Directory 


The Home Directory 


There are several special directories in the hierarchical file 
structure. The four special directories are the root directory, the 
home directory, the working directory and the parent directory. 


The root directory is the top of the file structure, and is 
designated by a slash (/) as the first character of a pathname. 
All absolute pathnames start at the root directory. 


Your home directory is the directory you are in at login. This 
directory is assigned to you by the system administrator when 
creating your account. It is your working directory until you 
change directories. Your home directory may be at any level of 
the file system structure. 


The Working Directory 


The working directory is the directory you are currently in. The 
working directory and your home directory are the same when 
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you logon. Changing your working directory is covered in the 
Getting Started Tutorial in Chapter 4 of this guide. 


The Parent Directory 


Every directory has a parent directory, including the root 
directory. The parent directory of the root is the root directory. 
For example, from Figure 2-1, / is the parent directory of dev, 
bin, and usr. Sup is the parent directory of eck. 


Standard Directories 


Following is a list of important directories used by the HP-UX 
operating system. 


/ root directory required by all systems 

/usr contains user and system support directories 

/bin contains subdirectories for system use 

/usr/bin contains utilities and programs 

/dev contains device files 

/etc contains miscellaneous system administration 
files such as the passwd files and installation utilities 

/tmp contains temporary files 

[ib contains libraries (subroutines) 

/usr/lib contains more libraries 

/mnt often contains user home directories 
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The HP-UX file system is a hierarchical structure containing files 
and directories. 


HP-UX files are referenced by their filenames. 
A filename may be up to 255 characters. © 


There are three types of files in the HP-UX file system: ordinary 
files (text and executable), directory files, and special files. 


Directories are files that contain information about other files 
such as their name and inode. These files are said to be in the 
directory. 

A directory name may be up to 255 characters. 


A pathname specifies the location of a file or directory. 


An absolute pathname describes the location of a file or 
directory relative to the root file system. 


A relative pathname describes the location of a file or directory 
relative to the working directory. 


There are four special directories: 


Root directory 
Home directory 
Working directory 
Parent directory 
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Before You Begin 





This chapter presents some information you will need before 
beginning the tutorial in the next chapter. The following 
topics are covered. 


= Conventions used in this guide 

= System administrator 

= Uppercase and lowercase entries 
m= Frequently used keys 

m Correcting typing errors 

= Standard HP-UX command format 
m Successfully completed tasks 

= Online documentation feature 


It is assumed that you are familiar with the display terminal 
you will be using to access the HP-UX system and that it is a 
supported terminal for HP-UX. 


Manual Conventions 


Throughout the remainder of this manual, user input in 
examples is shaded to separate them from system messages, 
displays, and comments. Variables in user input are shown in 
angled brackets, for example, <filename> indicates the name of 
a file of your choice. The frequently used carriage return is 
indicated in sample display dialogs as when needed. In 
sample screen displays, comments are enclosed in parentheses 
following the terminal entry. The system prompt is shown as 
$, although your system may display a different prompt. 


An example that showed you how to enter the Is command 
would look like this: 


$ & (RETURN) 
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The System Administrator 


You should have an administrator for your system. If there is 
none, appoint a person who can log in as a superuser and who 
is thoroughly knowledgeable about the HP-UX operating 
system. The system administrator is responsible for 
maintaining the system and can perform tasks not available to 
the general user. The following is a list of some of the 
responsibilities of a system administrator: 


m= Creating accounts for all users 

= Creating and setting each user environment 
m Creating and deleting passwords 

m Establishing login and logout messages 

= Creating the shell prompt | 


= Categorizing the file system into a logically organized 
directory structure. 


Before you can access the system, an account must be created 
for you. The system administrator may or may not assign a 
password to your account when it is created. If one is 
assigned, you may change your password at any time after 
logging in. Changing your password is discussed in the Getting 
Started Tutorial section of this guide. 


Uppercase and Lowercase Entries 
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Uppercase and lowercase entries are not interchangeable. The 
HP-UX operating system recognizes the difference between 
uppercase and lowercase entries. Wherever an uppercase letter 
is shown in text or examples, using a lowercase letter results in 
an error message or an unpredictable response from the 
system. This includes the login name and password entries. 
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Frequently Used Keys 


There are three keys on your terminal keyboard that are 
frequently used. These keys are described below. 


Key. Purpose 
The carriage return and line feed for the cursor 


is referred to as the key. In 
communicating with the system, you must end 
your entries by pressing the key. This 
key indicates the completion of your entry. The 
system will not perform an entered command 
until you press (RETURN) . 


The (Contaot_]key must be used simultaneously 
with another key. This combination of the 
(contao._jkey and another key is called a control 
sequence. A control sequence is often denoted in 
this guide as [CONTROL-D), (GONTROLH), [CONTROLU) , 
etc. In screen displays, it is shown as *U, 
“H, etc. 


Note: As soon as the control sequence is 
completed, the specified action occurs 
immediately; it is not necessary to use the 
key. . 


Although the letter keys are shown in uppercase, 
lowercase works just as well. This is an 
exception to the description given under the 
Uppercase and Lowercase Entries section. 


The key moves the terminal cursor 
back one space. When you backspace over a 
command that you have typed, the command will 
not disappear, but when you press the 
command will not be executed. 


Correcting Typing Errors 


When you are entering a command, typing errors can be 
corrected before you press the key. You can correct 
one character or a whole line at a time. 


The typing correction keys are normally shown in your login 
system message. They are typically the [BACKSPACE), (ConTROLH), 
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and [GonTRott) keys. Your terminal (stty) settings must be 
correct for these keys to work in this manner. 


Use the key to move backward one character at a 
time. Each time you press the key one character is 
nullified. For example, press this key three times to move 
backward three characters, then you can type the correct 
character(s). 


functions the same as the key. 


To erase an entire command, use (GonTRoLa). Each time you 
enter (ConTROLU), whatever you have typed on the command line 
is deleted. The system prompt will disappear as well. Press 
and the system prompt will reappear and you can retype 
your command. 


Standard HP-UX Command Format 
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The commands used for various file system tasks have the 
following standard format: 


command [options] [argument] [argument] 
where: 


command is the name recognized by the system. It is usually 
a mnemonic representative of the task the command 
performs. For example, to list directory contents, the 
command is Is (list directory contents). 


options are the directives associated with the command. The 
directives specify modifications to the behavior of the 
command. They consist of a string of characters 
preceded by a minus sign. Multiple directives may be 
specified as such: Is -Ir (directing the output of the 
listing in long form and in reverse.) 


argument is a field containing information for a particular 
command to perform a task. Some commands require 
directory or filenames such as diff that must have two 
files specified to compare. Some commands use the 
argument as a descriptive term as in the “search 
criteria” for the find command. When multiple 
arguments are specified they are separated by a space. 
Options and arguments are sometimes referred to as 
parameters. 
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Successfully Completed Tasks 


When you successfully complete a task, the system responds by 
displaying the shell prompt. The default prompt is s for the 
Bourne shell and the Korn shell, and % for the C shell. If an 
error occurs, a message is displayed. For example, if you want 
to list the directory contents, and you type It instead of Is, the 
following message is displayed. 


lt: not found. 


(Assuming the It command does not exist.) 


Online Documentation 


The HP-UX system offers online documentation for the 
hundreds of commands available. Descriptions of commands 
are intended only as a reference or a refresher. The screen 
display for each command is the information taken directly 
from the Commands section of the HP-UX Reference manual. 


The man (manual) command is used to display online manual 
pages (manpages) that contain information about a particular 
command. The only parameter needed for the man command 
is the command name known to the system. A list of all the 
command names can be found in the permuted index of the 
HP-UX Reference manual. 


$ fare (RETURN) (request for information on Is 
command) 


The man command uses the more displaying utility. The 
instructions on how to use this utility are discussed in Chapter 
4 under ”Listing Contents of a File”. 
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In this manual, angled brackets < > represent a user-specified 
variable such as the name of a file, $ is the system prompt, 
and is the carriage return. User input is shaded. 


The system administrator has many responsibilities such as: 


@ Creating accounts for all users 

™ Creating and setting each user environment 

® Establishing login messages 

®@ Creating a logically structured directory system 
® Establishing logout messages 


Uppercase and lowercase entries are distinguishable by the 
system and are therefore not the same. 


Pressing is required to complete a system request. 


(GonTaoL_J-<key> means press the (GontAOL_Jand another key at 
the same time to perform an action. 


Pressing or can be used to backspace over 
a single character. 


erases an entire command. 
The standard HP-UX command format is: 
command [options] [argument] [argument] 


Successfully completed tasks are indicated by the shell prompt 
display. 


Online documentation is available via the man command which 
displays information from the HP-UX Reference manual. 
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Getting Started Tutorial 





HP-UX is a large operating system with many capabilities. The 
best way to learn HP-UX is through actually using the system. 
This chapter provides a tutorial to get you started with HP-UX. 
The tutorial covers tasks that first-time users will find helpful, 
and is designed so that you may stop and restart at any point 
you wish. 


Tutorial Task Summary 


The following tasks are described in this chapter: 


Logging in 

Logging out 

Creating a password 

Changing a password 

Displaying the time and date 
Displaying all users on the system 
Displaying the working directory pathname 
Listing contents of a directory 
Listing contents of a file 

Creating a file using the ed editor 
Creating a file using the vi editor 
Removing a file 

Creating a directory 

Displaying contents of a directory 
Changing the working directory 
Removing a directory 

Copying a file 

Renaming or moving a file 
Printing a file 
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Logging In 


To get the attention of the system, press key to display 
a login prompt. The login prompt is: 


login: 


This prompt indicates that the system is ready to accept a login 
name. 


Sample login without password: 





login: kurt: 

Welcome to the HP-UX system. 

Fri Nov 20 1987 13:59:47 PM 

$ (you are now logged in) 


Sample login with password: 






login: } : (RETURN 
password: enter password> (RETURN 


(password is not displayed) 

Welcome to the HP-UX system. 

Fri Nov 20 1987 13:59:47 PM 

$ (you are now logged in) 





NOTE 


Login messages vary from system to system, therefore 
sample system messages may not be exact. 





When the $ prompt is displayed, you may access the C shell by 
using the csh command and the Korn shell by using the ksh 
command. The default prompt for the C shell is %, while the 
default prompt for the Korn shell is $, the same as the Bourne 
shell. Also, you can ask your system administrator to change 
your account so you log directly into the C shell or Korn shell 
rather than the Bourne shell. 


Setting Up the Tutorial 


Now that you are logged into the system, you need to set up a 
sample file structure. This will make it easier for you to follow 
the tutorials since the filenames and directory names will be 
the same. Follow the commands shown in the examples 
exactly. For now, try not to worry about what you are doing. 


4-2 Getting Started Tutorial 


All of the commands will be explained in the lessons that 
follow. 





The contents of the files created may be a little different from 
the displays listed in the tutorials. However, don’t let this 
confuse you. For the purposes of this tutorial the content is 
not as important as the commands. 


Logging Out 


After completing your tasks, you may leave the system by 

logging out. To log out, you must have the system prompt 
displayed. Enter or the system logout command 

(usually exit). 


¢ (CONTROLS) 


or 


(logout message) 


No further action is required. The system may or may not 
display any exiting information depending on how your system 
is set up by the system administrator. 


Creating a Password 


To create a passwordfor your account, use the passwd 
command. The system will prompt you for a password of your 
choice. The password should be at least six characters but no 
more than 14 characters. In addition, there must be at least 
two alphabetic characters and at least one numeric or special 
(nonletter) character. 





New password: 
shown) 





$ 
Having a password on your account keeps people from logging 


into your account and accessing your files with your access 
permissions. Access permissions are explained in Chapter 5. 
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Changing a Password 


Changing a password is also done with the passwd (password) 
command. The system will prompt you for three entries. 

After the sequence is finished, your new password will be in 
effect. If you make an error in one of your entries, the system 
will display an appropriate error message and prompt you for 
the next entry or instruct you to start over. 







Old password: 


New password: S@#t 
Re-enter new password: #¢#pe Orne: 
(RETURN) 

$ (New password in effect) 


Displaying the Time and Date 


The current time and date can be displayed on your screen by 
the date command. For example: 


Fri Nov 20 09:31:07 PDT 1987 
$ 


If the time and date are not correct, see your system 
administrator. 


Displaying Users Currently Logged In 
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To display users currently logged into the system, enter the who 
command. This command shows the login names of users, the 
system name for each user’s terminal, and the login date and 
time of each user. 





$ WHO: 

kristin ttya2 Apr 1 07:31 
Sameer ttya3 Apr 1 08:23 
suzanne ttya4 Apr 1 10:44 
nigel ttya7 Apr 1 10:57 
linda ttya9 Apr 1 12:10 


$ 


Use this command before trying to communicate with another 
user on the system. Communication among users is 
established based on user names and a user’s system name is 
sometimes different from their actual name. 
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Displaying the Working Directory Pathname 


The pwd (print working directory) command displays the path 
from the root directory to your current working directory. 





$ pw 
/homedir 
(your home directory pathname ) 


This command is very helpful for determining your current 
position in the directory structure if you have changed your 
working directory several times. If you have not changed 
directories since you logged on, pwd will display your home 
directory pathname. 





NOTE 


You will see /homedir often in this tutorial. This refers to 
your home directory pathname. Pathnames will vary from 
system to system and user to user. You will not actually 
see “/homedir” displayed as the name of your home 
directory. 





Listing Contents of a Directory 


The Is command lists the contents of a directory. The 
command may be used with or without specifying a directory 
pathname. The default is a listing of your current working 
directory, but you may list any directory (that you have the 
correct permissions for) in the structure by specifying its 
pathname. The format of the displayed listing is determined 
by the option(s) given with the command. A thorough 
discussion of the options is given in the HP-UX Reference 
manual, or you can use the man command to view online 
manual pages. 

$ He: (RETURN) (default working directory) 


tutorial tutorial.1 tutorial .2 tutorial.3 





$ le tutoriat: {RETURN (directory pathname given) 
tutorial.1 tutorial .3 
$ 
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You may try the root directory or the /usr directory. 





$ '6:22 (Return) (display contents of the root directory) 
- bin lib tmp 

dev lost+found users 
ete system usr 

hp-ux sysbckup 

$ 


Note that directories (as well as files) are included in the 
display. 


Viewing Contents of a File 


The HP-UX system provides several ways to examine the 
contents of a text file. The simplest way is to use the more 
command. This command displays a screenful of text at a 
time to allow you to read at your own pace. For example, to 
display the file tutorial.2, type the following command. 





Remember that anytime you want to exit a large file without 
displaying the contents of the entire file, enter [contRoL-cl. 
This will return you to the system prompt. 
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Notice that one screen of text is displayed and the percentage 
of text displayed thus far is indicated next to the character 
string “--More--”. At this point you may do any of the 
following: 


More Command Summary 

= Display commands for more, enter: h (for help) 
= Display another screenful, enter: 

m= Display one more line, enter: 


m= Terminate the listing, enter: q (for quit) or [contzor-d). 


Creating a File Using the ed Editor 


Ed is a line editor that manipulates text on a line-by-line basis; 
you display, change, delete, move, and copy text a line at a 
time. To create a file called tutorial.4 with ed enter: 





(invoke ed command) 


?tutorial .4 
ae (invoke append mode) 


ENE a ARERR RRS 


oo (enter text) 






¥ (text termination character) 
we (save file) 

75 (number of characters in file) 
q (quit, to leave ed) 

$ 


If you make a typing mistake in the append mode, use your 
backspace key to position the cursor and correct the error. 
Once has been pressed, the previous line cannot be 
altered within the append mode by moving the cursor. 


Ed Command Summary 


1,4p display lines 1 to 4 on screen 

1,4np display lines 1 to 4 on screen with line 
numbers 

2c change (replace) line 2 and continue to insert 
lines until a terminating “.” is entered. 

2 display line 2 


display next line 

- display previous line 

+4 skip ahead 4 lines 

= display current line number 
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display total number of lines in file 
append text after current line until terminating 


so 9? 


.” entered. 


5,10d delete lines 5 to 10 


delete line 6 
delete current line 
save file 

quit editing session 


[controL-d] quit editing session without saving changes 
Creating a File Using the vi Editor 


Vi (pronounced vee-eye) is a (visual) screen editor. The screen 
editor vi and the line editor ex are actually the same program. 
This program may act as either a visual or a line editor 
depending on the name (vi or ex) used to invoke it. 


To create a file: 


1. 
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Run vi with the name of the file to be created. For 
example, enter: 





- (blank lines with leading tilde) 


"tutorial.5" [New file] 


Enter the append command “a” and type in any text. 
The cursor will drop to the first line. Correct text on 
the same line with the key. Use the 

key for new lines. 


Exit append mode by pressing the key. Most 
vi commands are terminated by pressing the 
key. Verify that you are out of the append mode by 
pressing the key again; vi responds with a 
beep to indicate that it is expecting another 
command. 


Vi Command Summary 


These are command mode commands and take effect as soon 
as the keys are pressed. 


h moves cursor to the left one 
character 

j moves cursor to the next line 

k moves cursor to the previous line 


I moves cursor to the right one 
character 

CONTROL!) moves to the next screen 

moves to the previous screen 


dw deletes characters from cursor to 
next word, including punctuation 

dd deletes line at cursor position 

r replaces character at cursor position 

ZZ saves file and exits vi (ZZ must be 
in capital letters) 

x deletes character at cursor position 

u undoes previous command 


These are append mode commands and require the Escape] key 
to be pressed after you finish editing or adding text. 


a append text after the cursor position 
i inserts text before the cursor position 


o™ 


adds a new line below the cursor 
position 

O adds a new line above the cursor 
position 


R replaces text starting at cursor position 
cw changes one word starting at cursor 
position 


Take a few minutes and try the various command mode and 
append mode commands. 


To save any changes you have made, press the key to 

exit append mode, and type (in uppercase) ZZ. The 

key is not needed. After your file is written to disk, the shell 
prompt is displayed. 


You may also save the file under another filename and then 
exit Vi. Type a colon: 


2 ((RETURN) is not needed) 


The cursor will move to the bottom of your screen next to a 
> prompt. 
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Type: 
(saves the file) 





The cursor will return to the top of the screen. You 
may now exit vi by typing: 


If you attempt to exit a file (using q) that you have edited you 
will receive the message: 


No write since last change (:quit! overrides) 

To exit a file without saving your changes, type a colon: 
e ((REiuAN) is not needed) 

And then type: 


‘@t (Exit vi without saving changes) 
$ 


a En eae 


NOTE 


Further information on text editors edit, ex, vi, and ed is 
provided in HP-UX Concepts and Tutorials: Text Editors and 
Processors. 


een nS SS 


Removing a File 


The rm (remove) command deletes files from their directory. 
It is a good idea to get into the habit of using the -i option so 
that the system will prompt you to make sure you want to 
delete the file. 


reer A 


CAUTION 


Once a file is removed, you cannot recover it. However, 
an earlier version may have been put on a backup tape by 
your system administrator. This version will not reflect 
any changes you have made since the last backup was 
done, but it is often helpful. See your system 
administrator for details on how to recover backup files. 


querer nS 
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torial. S: (remove file tutorial.5) 
tutorial.5: 2? ¥€ (are you sure ?) 


Creating a Directory 


The mkdir (make directory) command is used to create a new 
directory. With this command you can create a directory 
within your working directory or you can specify a full 
directory pathname that terminates with the name of the 
directory you wish to create. The name of a new directory 
must be unique within a directory. 


$ mkdir tutorial: (create tutorial2) 
$ IS (verify it got created) 
tutorial tutorial.1 tutorial.2 tutorial.3 


tutorial.4 tutorial2 








Changing the Working Directory 


The cd (change directory) command allows you to move 
around in the file system by changing the working (current) 
directory. 





ee tuterial: (change working directory) 
pw (verify change of working directory) 
/homedir/tutorial (new working directory) 


Changing to the Parent Directory 


If you are in a directory and wish to go to your parent 






directory specify “..” as the directory pathname. 
/homedir/tutorial 
$ oi : (change working directory to parent) 
$ p (verify change) 


shomedir/ (your home directory) 


Changing to the Home Directory 


After changing your working directory several times, you may 
wish to return to your home directory. Use the cd command 
without arguments to move to your home directory. 


(change out of home directory) 
(display working directory) 
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/homedir/tutorial 
(change to home directory) 
(verify home directory) 





/homedir 


Removing a Directory 


Copying a File 


Use the command rmdir (remove directory) to purge unwanted 
directories. To delete a directory you must first purge any files 
and other directories it contains. The rmdir command should 
be issued from a directory other than the one you wish to 
purge from your account. 









$ paved (verify not in directory 
/homedir tutorial?) 

$ is: totedal2 = (verify directory is empty) 
$ fi 2 (remove directory) 


$ Me (verify the removal) 
tutorial tutorial.1 tutorial.2 tutorial .3 
tutorial.4 


$ 


The cp (copy) command is used to copy files. It can be used 
to copy a file, creating a duplicate file under a different name 
within the same directory, or a duplicate file with the same or 
different name in another directory. The cp command requires 
a source filename and a destination filename. These filenames 
may or may not have a directory pathname specified with 
them. You can also list just a directory pathname for the 
destination. In this case the source filename is concatenated 
with the pathname to form the destination file. 


Be (create duplicate 
file within working directory) 
(verify file was copied) 
tutorial tutorial.1 tutorial.2 tutorial.3 
tutorial.4 tutorial .5 


Gp: tutarial:S totorial: (copy file to another 
directory) 
$ [§:teteriak: (RETURN) (verify file was copied) 
tutorial.1 tutorial .3 tutorial.5 tutorial3 
$ 








4-12 Getting Started Tutorial 





CAUTION 


The copy command will overwrite an existing file having 
the same name as the destination file. Exercise care so 
that you do not destroy any existing files that you wish to 
keep. 





Renaming or Moving a File 


The mv command is used to move a file to a different 
directory or rename a file. Like the ¢p command it requires a 
source and destination file and it overwrites the destination file 
if it already exists. The difference between cp and mv is that 
cp results in two identical files and mv results in one file with 
a new name and the contents unchanged. 


(check directory for filenames) 
tutorial.2 tutorial.3 


$ 






(rename tutorial.5 

to tutorial.6) 

$ ke (verify that file was renamed) 
tutorial tutorial.1 tutorial.2 tutorial.3 
tutorial.4 tutorial .6 





$ Hie tutor forint: (move tutorial.4 to 
- tutorial/tutorial.4) 
$ Hf (verify file moved) 


tutorial tutorial.1 tutorial.2 tutorial .3 
tutorial .6 


$ lS futadae (verify move into records) 
tutorial.1 tutorial.3 tutorial .4 
tutorial .5 tutorial3 


Printing a File 


The Ip (line printer) command is used to print files. This 

command copies your file to the printer queue and frees your 
terminal for further use. The printer queue then allocates the 
time for your file to be printed. You may specify several files 
at one time to be printed. 


setae! oe (print files) 
You will receive a message giving you the identification number 
of your printing request and telling you how many files were 
sent. Printing options are discussed in the HP-UX Reference 
manual. 
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Chapter Review 
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m Use 
@ Use 
@ Use 
@ Use 
m@ Use 
m@ Use 
@ Use 
m@ Use 
m@ Use 
m Use 
m Use 
@ Use 
m@ Use 
@ Use 


mM Use 
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cd to change your working directory. 

cp to copy a file. 

date to display the date and time on your screen. 
ed to edit files line by line. 

Ip to send files to the line printer. 

Is to list the contents of a directory. 

mkdir to create a new directory. 

more to display contents of files. 

mv to move or rename a file. 

passwd to change or create your password. 
pwd to display the current directory path. 
rm to remove one or more files. 

rmdir to remove an empty directory. 

vi to edit files in screen mode. 


who to display all users on the system. 





More About HP-UX 





Chapters 1 through 4 have given you an introduction to 
HP-UX. This chapter focuses on expanding your knowledge of 
the operating system by presenting details not covered in 
previous chapters. This chapter presents more details about 
the HP-UX file system, expands on a few of the system 
commands, and provides examples of some features that can 
be used with most commands. 


More on Files 


The following sections present some advanced features of the 
file system. Some of the topics covered are access 
permissions, file ownership, and file links. 


File Access Permissions 


File access permissions allow you to control access to your 
files. The three access permissions are read, write, and 
execute. These access permissions have separate meanings for 
files and directories. 


ordinary file directory file 


read Allows examination of Allows listing of 
file contents. files within directory. 





Allows changing Allows creating new files 


write 
contents of file. and removing old ones. 


execute Allows executing file Allows searching directory. 
as command. 
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There are also three groups to which each file permits access: 


m The file’s owner 
m@ The file owner’s group 
@ Other system users 


You may also change your default access permissions by using 
the umask command. See the HP-UX Reference manual. 


Displaying Access Permissions of a File 
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In order to see the access permissions of the files in your 
directory, use the -| (letter 1) option for the ls command. For 
example: 





is =) (RETURN) 
drwxr-xr-x 
-Ywxr-xr-xX 
-Ywxr-Xr-xX 
-Ywxr-xr-X 


sam lab 1135 Apr 04 10:22 tutorial 

sam lab 2005 May 10 8:22 tutorial.1 
sam lab 25 Jun 14 17:22 tutorial.2 
sam lab 10 Jun 14 17:23 tutorial.3 


He eH 


The meaning of each field of information is explained below. 


-rwxr-xr-x This is the permission (protection or security) 
field. The first column indicates the file type. 


an ordinary file 

a directory 

a special (block) file 

a special (character) file 
a named pipe 

a special (network) file 


S00 oc |! 


The remainder of the field shows permissions for the owner 
(first three columns), the group (next three columns), and 
others (the last three columns). 


rwx The three columns of permission shown in order: read, 
write, and execute. A dash in any column indicates 
permission denied. 


The execute permission for a file means that the file can be 
executed as an HP-UX operating system command. 


The execute permission for a directory allows you to view the 
directory. Without the x permission to a directory, other 
permissions are ignored. 
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Examples: 
drwxr-xr-x 

allows owner read, write, and execute permission; 
drwxr-xr-x 


7, 


allows members of the same group read and execute 
permission 


drwxr-xr-x 
allows others read and execute permission 


The next field shows the number of links, referring to the 
physical file. 


The third field shows the login name of the person who created 
the file (or directory). 


The fourth field shows the group to which that login belongs. 


The fifth field shows the size of the file in number of 
characters. Next is the date and time when the file was last 
modified. 


The last field is the name of the file (or directory). 


Changing Access Permission 


The chmod command is used to change the access permission 
of files. Because directories are also files, you can change the 
permissions for directories with the chmod command. You 
must be the owner of a file or a directory to be able to change 
the permissions. Otherwise, the message “Permission denied” 
is displayed after you enter the chmod command. 


More About HP-UX 5-3 


File Ownership 


Permission is designated for each of the three groups, the 
owner, the group to which the owner belongs, and users other 
than the owner. The three levels, read, write, and execute, are 
specified in octal with the following values: 


rwx 
1 1 1 = permission allowed (rwx in Is output) 
0 0 O = permission denied (--- in Is output) 


The following example shows the various combinations of 
permission and the corresponding octal values. You will need 
to specify these values when using chmod to change file 
permissions. 


--- --x 
000 001 100 
0 1 4 


For example: 





This would change the access permissions of tutorial.1 to allow 
you to read and write to the file, allow members of your group 
to read the file, and deny any access to other users. 


The HP-UX system recognizes you as the owner of a file when 
you create it. Being the owner grants you the capability to 
change the access permissions. You may change the ownership 
of a file to another user on the system. The owner and the 
system administrator are the only users that can change the 
ownership of a file to another user. 





NOTE 


Once you (the owner) change the ownership of a file to another 
user, you cannot change the ownership back to yourself. At this 
point, your access permission to the changed file is the same as 
other general users. If the file denies general users all access to 
that file, you may not access that file in any way. 
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Changing Ownership of a File 


File Links 


For example, if you want to change the ownership of the file 
tutorial.1 to george. The command would be: 





(ownership change complete) 
George is now the owner of tutorial.1. The access permissions 
remain the same. 


File links are connections between the filename and the 
physical file location on the external storage device. The link 
is a pointer from the directory containing the filename to the 
physical location of the file. The first link is established when 
a file is created. 


Multiple links are allowed in the HP-UX file system. A 
physical file may be referenced by several path names. For 
example, “/dev/prog/newfile” may be linked to 
“/bin/util/newfile” and “/usr/mne/newfile”. The three filenames 
all point to one physical file location. 


Therefore, if any of these logical files are modified, the 
modifications are reflected in all the files linked to the physical 
file. 


File links are established by the use of the In (link) command. 
This command is discussed in the HP-UX Reference manual. 


V/O Redirection 


The shell handles all input and output from the standard I/O 
devices recognized by the system. When you log into the 
system from your terminal, the standard input device is your 
keyboard and the standard output device is your display screen. 
Some system programs may use other peripheral devices as the 
standard output device, for example Ip uses the line printer as 
its standard output device and a graphics program may use a 
plotter as its standard output device. 
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Since the shell handles the input and output of all programs, it 
is possible to divert the program input and/or output. In most 
cases this involves changing from the standard device to an 
input or output file. The shell commands for redirection are: 


> redirects output to a specified file. The use of this 
redirection character in a command line creates a new 
file if the file does not exist. If the file exists it will be 
overwritten. 


>> redirects output to a specified file. The use of this 
redirection character in a command appends the output 
to the file specified. 


< redirects input from a specified file. 


For example, if you wished to redirect the input and output of 
the cat command, you could use the following command string: 


$ cat <newinput >newoutput 


In this example “newinput” was processed through the cat 
command to create “newoutput”. The command line could 
have been cat >newoutput <newinput to achieve the same 
result. Input and output redirectives can appear in any order. 


Ao 


CAUTION 


Do not specify the same filename for both the source and 
destination files. If you do, the shell will delete the contents of the 
source file before its contents are processed by the command. 





Pipes and Filters 


A pipe is an I/O channel used for process-to-process data 
transfer. The vertical bar or pipe (|) character is used in a 
command line to specify a pipe, and creates a link between two 
programs. In the example below, the pipeline is used to list 
the contents of a file, sort the listing alphabetically in reverse, 
and print the results specified. 


$ Is /dev | sort -r | Ip 


ft filter 


pipe 


5-6 More About HP-UX 


The command sort in the sample pipeline is considered a 
filter. Filters are programs in a pipeline that transform the 
data as it passes from input to output. 





NOTE 


Spaces around the pipes are not delimiters and are used in this 
case for readability. You may use spaces to make your 
command line more readable. 





The equivalent results of the above example without the use of 
the pipeline feature would be used like this: 


$ ls /dev >tempfile (creates file with directory list) 

$ sort -r tempfile > sortedfile (sort and create 
new file) 

$ lp sortedfile (send sorted file to the printer) 


Multiple Commands 


You may enter two or more shell commands or pipelines on 
the same command line for sequential execution. The system 
will execute these commands in order from left to right. The 
first command is executed and upon its completion, the next 
command is executed. 


The semicolon (;) serves as a command separator. For 
example: 


$ date; pwd (display the date and then the 
working directory) 


$ date; pwd;ls /dev | sort -r | lp 


Spaces separate options and arguments and are ignored 
between commands. The second example illustrates the 
capability to intermix system commands and pipelines on the 
same command line. 


If you reach the end of the command line, the “\” is used as a 
continuation character so you can press return and continue 
typing on the command line. 
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Background Execution 
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The shell allows you to run programs in the background. This 
means that you can enter another command without waiting or 
the previous command you entered to complete execution. 
This feature will save you time when you have many tasks you 
want to complete. 


CAUTION 


Redirect the output from any command that outputs to your display 
Failure to do so will cause unexpected results when 
running programs in background. 


The ampersand (&) causes background execution of each 
command or pipeline specified. The ampersand is specified 
after the last argument for that command. For example, 


$ sort -r largefile & sort filel & diff file2 file3>file4 & 


14143 (display of process 
14144 identification numbers) 
14145 


This command line sorts two files and executes a diff 
command as background processes. Each of these commands 
are given a process identification number (PID) that is 
displayed to the screen. These numbers are not normally 
important to the interactive system user, but for background 
processes PID numbers can be used in determining the status 
of the processes or terminating processes. 


NOTE 


Sequential execution works well with commands that have short 
execution times, and background processing works well with 
commands that have long execution times. 
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Checking the Status of a Background Process 


If you need to find out the status of a background process, the 
ps command can be used. Enter pS without any arguments to 
list the active processes associated with your terminal. For 


example: 
$ p8: (RETURN) 
PID TTY TIME COMMAND 
4507 tty2p5 0:02 csh 
6211 tty2p5 0:00 ps 
$ 


The column headings in the above example are: 


PID Process ID number 
TTY Number of your terminal 
TIME Cumulative CPU time. 


COMMAND Command that initiated the process. 


Killing a Background Process 


If for any reason you want to terminate a background process, 
the kill command with the “-1” option can be used. For 
example: 


$ kill -1 4507 (kill process ID number 4507) 
$ 


Conditional Execution 


There are two conditional execution constructs available for 
command line entries. The double ampersand (&&) and the 
double vertical bar (||). 
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The Double Ampersand 


The double ampersand (&&) causes the next command or 
pipeline in the sequence to be executed only if the previous 
command or pipeline executes successfully. For example, 


$ cd /users/kb/tools && cp tempfile tempfile2 


In the previous example, the cd command tries to change the 
working directory to /users/kb/tools. If it is successful, the cp 
command will copy tempfile to tempfile2. If the command is 
unsuccessfully executed then no further action is taken. 


Double Vertical Bar 


The double vertical bar (||) causes the next command or 
pipeline in the sequence to be executed only if the previous 
command or pipeline was unsuccessful. For example: 


$ cd /users/kb/tools || mkdir /users/kd/tools 


In this example, as in the previous one, the cd command tries 
to change the working directory. If the directory does not exist 
(meaning cd was unsuccessful), the directory is created. If the 
directory did exist, no further action is taken. 


Mixing Conditional Execution Symbols 
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The double ampersand and the double vertical bar can be 
intermixed on a command line. For example: 


$ cd /usr/temp && cp templ temp2 || echo "no such 
directory" 


This command line states that if the change of working 
directory is successful then temp1 is to be copied to temp2 and 
if the change of a working directory is not successful, then a 
message is to be displayed to the terminal. 
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Mixing Sequential, Background, and Conditional Execution 


All four command separators (;,&,&&,||) can be intermixed on 
one command line. However, if a command line sequence 
requires all of the separators to perform the task, you should 
probably use other constructs in the shell programming 
language that provide the same function and are easier to read. 
For further information about the shell programming constructs 
available, refer to the HP-UX Concepts and Tutorials: Shells and 
Miscellaneous Tools. 


Metacharacters 


Metacharacters are characters that have special meaning to the 
shell program. There are special characters used for masking 
or expanding filenames, for I/O redirection and pipelines, and 
for quoting. The following is a summary of the more common 
characters with special meanings. 


Filename Expansion 
? match any single character 
2 match any character string 
{ | match any one of characters within brackets 
~ indicate a character range when used within brackets 


$ ls file? (directory list of files of the form 
file then one other character) 


$ ls file* (directory list of files of the form 
file then a string of 0 or more characters) 


$ ls filefab} (directory list of filea or fileb) 


$ ls file{a-z] (directory list of filea through filez) 
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/O Redirection 


Quoting 


Others 


>> 


redirect output to a file 
appending output to a file 


redirect input from a file; redirect output of one process 
to input of another process 


redirect output of one process to input of another 
process 


Examples of I/O redirection are shown earlier in this chapter. 


~ 


quoting character except at end of command line 
used in pairs, quoting all characters within each pair 
used in pairs, quoting all characters within each pair 
except $,’, and \. 


Examples of quoting are presented following the next section of 
this chapter. 


® * "wm: See. 


specify background processing 

conditional command line execution 

conditional command line execution 

command line continuation when used at end of line 
command separator 

value of a variable 

used in pairs, output of a command 

erase one character (depending on your terminal setting) 
erase one line (depending on your terminal setting) 


Quoting Metacharacters 


There are four characters used to tell the system to ignore the 
special meaning of metacharacters. These characters are the 

backslash (\ ), the single quote (’), the double quote (’”), and 

the grave accent (‘). 
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The Backslash 


The special meaning of a character can be stripped away by 
preceding that character with a backslash. Whenever a 
character is preceded by a backslash, the character is said to 
be quoted, and it is interpreted literally. For example, 


echo prog*.c \*list\* lib\?.3? 


The first argument tells echo to print all files in the current 
directory whose names begin with “prog”, followed by any 
number of characters, followed by “.c”. The second argument 
tells echo to print “*list*”, since both asterisks are quoted, and 
are thus interpreted literally. The third argument tells echo to 
print all files in the current directory whose names are “lib?.3” 
followed by any single character. The first question mark is 
literal; the second stands for any single character. 


The backslash is the most powerful quoting character because 
it can quote all special characters, including itself. However, it 
can quote only one character at a time. The following list 
shows all the characters that are special to the shell, all of 
which are quotable with a backslash: 


?7*([)\8$"° "* | &s ( ) { } new-line 





NOTE 


If a newline is quoted by a backslash, the newline is ignored. 
When in doubt about whether or not a character needs quoting, 
it is safe to precede the character with a backslash; if the 
character has no special meaning, the backslash is ignored. 








NOTE 


The shells (sh, csh, and ksh) each have slightly different sets of 
special characters. See HP-UX Concepts and Tutorials: Shell 
and Miscellaneous Tools for more information. 
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The Single Quote 


The single quote can be used in pairs to quote a string of 
characters. It can be used to quote all the special characters 
except the single quote itself. For example, the following entry 


echo ’prog*.c *list* lib\?.3?° 


prints the exact characters listed between the single quotes. 
Even the backslash is treated literally. This means that a string 
such as 


echo ’Can\’t find file’ 


does not work as expected, because the backslash loses its 
quoting ability when enclosed between single quotes. 


Thus, there is no way to put a single quote between single 
quotes without confusing the shell. 


The Double Quote 


The double quote quotes all special characters except \, $, ”, 
and ‘. Since the backslash is not quoted within double quotes, 
it may be used to quote these four characters. In the following 
example,d 


echo "The computer responds \"Not found\" and exits." 


the backslash is used to quote the double quote character. 
Thus, a double quote may be included in a string enclosed in 
double quotes. The backslash itself must also be quoted to be 
interpreted literally within double quotes. 


The example given in the last section can be executed 
successfully using double quotes: 


echo "Can’t find file." 
This time, all characters show up as expected on your screen. 


Since $ and ‘ are not quoted, parameter and command 
substitution are permitted. For example, 


echo "$dirname processed at “’date’." 


prints out the name of the directory currently being processed, 
and the date and time at which it was processed. Braces are 
not required around dirname, since it is separated from the 
next word by a space. The backslash can be used to quote $ 
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and ‘ to prevent parameter and command substitution from 
occurring. 


To assign the string “print date and time” to the parameter 
“descr”, type: 





Use double quotes around the four words to force the shell to 
interpret the four words as a single string. Use echo to see the 
value that the shell has assigned to “descr”: 





print date and time 
$ 


Now assign the value “date” to the parameter “cmd”: 





Since “date” has no spaces between the characters, the shell 
interprets “date” as a string, and you don’t have to enclose it 
in double quotes. To see the value of “cmd”, type: 





date 
$ 


Finally, you can combine the values of “descr” and “cmd” 
under one parameter: 





To see the value of “cmddescr”, type: 





date — print date and time 
$ 


The parameter “cmddescr” now contains a string similar to the 
line of text under the NAME heading of the description of the 
date command in the HP-UX Reference manual. 
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Access permissions control access to files. 


The chmod command changes the access permissions for a 
file. 


The chown command changes the ownership of a file. 


You can redirect command standard output by using the 
metacharacters >>, >, and <. 


A pipe (|) is an I/O channel used for process-to-process 
data transfer. 


You can enter two or more commands on one line by using 
a semicolon (;) between commands. 


Background execution allows you to run programs without 
having to wait for their completion to perform the next task. 
The ampersand (&) at the end of a command line specifies 
background execution. 


You can specify conditional execution of commands. 


Metacharacters are selected characters that have special 
meaning to the shell program. 





User’s Tutorial 





This chapter presents tutorials for some of the more advanced 
features of HP-UX. The format is similar to the Getting 
Started Tutorial in Chapter 4. The tutorials are designed to 
allow you to start and stop at any point you wish. Since the 
tasks are somewhat unrelated, you don’t need to follow the 
exact order shown. You may find it more convenient to go 
through the tutorials as you need to do the tasks covered. The 
tasks covered are: 


= Creating shell scripts 

Concatenating files 

Sorting files 

Comparing files 

Searching for a file 

Receiving and sending mail 

Using the history command in the C shell 





NOTE 


This tutorial refers to the file structure set up in the 
Getting Started Tutorial. If you don’t have this on your 
system, please go back and read the instructions under 
Setting Up the Tutorial in Chapter 4. 





Creating Shell Scripts 


Shell scripts are command files that may contain some of the 
constructs of high level programming languages. The example 
that follows, however, presents a simple shell script that does 
not contain these constructs. Shell scripts save you typing and 
allow you to perform complex sets of commands that are 
awkward to type in sequentially. 
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Create a file using ed or vi (see Chapter 4) with the contents 
shown below. Name this file shellscript. 


pwd 

ls -l 
sleep 10 
who 

man ls 
echo done 


Now type in the following commands to execute your shell 
script. 


if (Change the mode 
to executable) 
(execute the shell script) 





/homedir 

(directory listing) 

(no action for 10 seconds) 
(names of people on the system) 
(the man page of Is) 

done 


You can see that the process is very easy. A thorough 
discussion of shell scripts can be found in HP-UX Concepts and 
Tutorials: Shells and Miscellaneous Tools. 


Concatenating Files 
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The cat (concatenate) command appends files and sequentially 
displays them on the screen. The output of this command can 
be redirected to an output file with the use of the I/O 
redirection features “>” and “>>”. The “>” creates the output 
file if it does not exist. If the file exists, it will be 
overwritten, or if you have a special “noclobber” setting, an 
error message will be displayed. The “>>” is used to append 
the concatenated files to an existing file. 


$ Hee (display contents of 
directory) tutorial 
tutorial.1 tutorial.2 tutorial .3 


$ Gab titorial® tual? (RETURN) (concatenate and 
display files) 





(display of file tutorial.1) 





(concatenate files and create tutorial.4) 


$ Is (verify tutorial.4 was created) 
tutorial tutorial.1 tutorial.2 tutorial.3 
tutorial.4 


Sorting Contents of a File 


The sort command is used to sort the contents of one or more 
files. When used without any options, it sorts line by line in 
ASCII order. In general, the order is numbers, uppercase 
letters, then lowercase letters. Special characters such as 
commas and periods are intermixed. The man page called 
ascii provides the full set of ASCII characters in order. 
Several options can be used with the sort command. They are 
explained in the HP-UX Reference manual. 

$ Sort titers t 

(display of sorted file) 


Comparing File Contents 


The diff (difference) command displays the difference between 
two specified files and can optionally produce the ed 
commands to bring them into agreement. The following two 
files are slightly different. 


file "myfile" | file "myfilel" line # 
| 

Now is the time | Now is the time 1 

for all good citizens | for all good citizens 2 

to come to the aid | to come to the aid 3 

of their country. | for their country 4 

This is the last line | 5 


Lines 4 and 5 are different in both files. Create these files in 
any way you wish. To display the differences the diff 
command requires the two file names to compare as 
parameters. 


$ GHE militia mytiet: (display the differences) 
4,5c4 

< of their country. 

< This is the last line. 





> for their country 
$ 


The line containing “4,5c4” is the command for the ed editor 
to change the lines in “myfile” to match “myfile1”. If you 
were to run diff with the -e option and then to pipe this output 
to a file and add two lines, it could be used as a command file 
input to the ed editor. The command file would then create 
another file identical to “myfile1” using “myfile”. The 
following sequence of commands makes use of the option of 
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the diff command to create “myfile2”, which will be identical 
to “myfile1”, and run the command file with ed. 


<4 (edit command. file) 
(number of characters read in) 
(go to last line of text) 
(display of last line of text) 
(invoke append mode) 









Eimytie2: (create third file, myfile2) 
q (quit) 
Fs (end append mode) 


(save new command. file) 
(new number of characters) 
(end edit session) 


(edit myfile using 
the newly created command.file) 


99 (total characters in myfile) 
75 (total characters in myfile2) 
$ 6 (verify myfile2 was created) 


(display of directory contents. should include myfile2) 









ial: myfile?: (test the difference) 
(no messages so the files are the same) 


This command is useful for creating identical copies of files 
without editing the file line by line and displaying minor 
changes in files. 


To search for a file, the find command can be used. This 
command searches for files from the search criteria provided 
and performs the action specified on the file(s) found. The 
form of this command is: 


find pathname [search-criteria] [action] 


The pathname specifies the directory or directories to begin the 
search. If no pathname is given, the working directory 
pathname is used. The search criteria specifies the type of 
search to be done. The action is the function to be performed 
when the files are found.. 





tutorial.1 and displays its pathname) 


(finds all directory files 
and displays their pathname) 





eS (finds all ordinary files 
and displays their pathnames) 


(finds and displays every 
file and directory you have 
permission to access) 





Q 
(finds and displays file whose names 
contain the letter d) 


Receiving and Sending Mail 


Use the mailx command to send mail. After entering the 
command followed by the usernames of the people you want to 
send the message to, you type the message. To end the 
message type a “.” in the first column of the line. After you 
press (RETURN) , your message will be sent. 


Example: 






(send message to user) 
orial (subject of message) 


EOT (end message) 


To send the same message to a group of users, simply enter all 
the usernames after the mail command separated by spaces. 
For example, 


$ mailx ed chuck kurt andrew newton kent audrey roy 
(message) 


EOT 
$ 
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The message will be sent to the users specified and a prompt 
such as 


You have mail. 


will be displayed on each user’s screen either at login or when 
the next prompt is given to you by the system. The user does 
not need to be logged onto the system when you send the 
message. 


To receive mail type: 





You will see a list of the mail messages you have received. 
For the sake of this example, assume that your user name is 
“Zack”. If you got mail from three of your coworkers, your 
list of messages might look like this: 


mailx version 23.2 2/15/88. Type ? for help. 
/usr/mail/zack : 3 messages 2 new 3 unread 
U 1 peter Mon Feb 1 13:03 10/127 Re:hello 

>N 2 lee Tue Feb 9 8:55 9/98 Re:meeting 


N 3 vivi Thu Feb 11 9:23 10/111 Re:print 
ds 


A ? is displayed after the list of messages. This is the prompt 
for mailx. You can read your mail by typing the number of 
the message after the ? prompt: 





The contents of message 2 will be displayed: 


From: lee Tue Feb 9 8:55 
To: zack 

Subject: meeting 

Status: R 


Don’t forget the product team meeting on 2/22. 


If you want to save a mail message in a file, type: 







rink: 


"print" [New file] 10/111 


and message 3 will be saved in a file called “print”. 


If you want to delete a mail message, (for example message 1) 
type: 


When you are done reading your mail, type a q at the ? and 
you will be returned to the shell prompt. 


? (RETURN) 
(your mail message) 


2s 
$ 


To learn more about mailx, refer to HP-UX Concepts and 
Tutorials: Shells and Miscellaneous Tools. 


Command History 


You must enter the C shell to use command history commands. 
To enter the C shell, use this command: 


When you are in the C shell, you will see some variation of the 
% prompt. The csh prompt can include an event number. 

For more details on customizing your prompt refer to csh(J) in 
the HP-UX Reference Manual. Some typical csh prompts are: 


19% 
jim11% 
pubs0O3: 
[231% 


The event number reflects the number of previous commands 
entered, whether or not any event was successfully executed. 
Each time you enter a command line, it is stored in a buffer 
and saved for subsequent examination or execution. The event 
number of this command line is the number shown on the 
prompt when the command was entered. 


The number of commands to be stored in the buffer is set 
when the shell environment is established. However, you may 
change this number with the set command. The buffer is 
called the history list. 


The commands are saved in the buffer in reverse order of 
entry, the first one recalled will be the last one entered. The 
complete list of commands in the buffer is listed with the 
oldest in the buffer at the top of the list. 
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The command history feature works on commands that are 
entered from the esh prompt, and provides the following: 


» Lists the group of commands saved 
» Selects a particular command and executes it 
a» Selects a command, modifies it, and executes it 


Listing Command Buffer 
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To list the commands available for reexecution, use the history 
command. The size of the list is usually set by your system 
administrator. You can set the size of the list yourself by 
using the set command. 





a: (keep the last 50 commands) 


Or, use this variation of the set command: 


restore them to your history list when 
you log on again) 


The actual size is determined by a csh variable called history. 
Sample history listings are shown below. 





Example: 
08% histe 
O1 mail 
02 ls -l 
03 spell newfile 
04 vi newfile.c 
05 cc newfile.c 
06 sort newfile.out | lp 
07 cd . 
08 history 
09% _ 


Example: 





35% : 2 

21 cat newfiled 

22 spell report 

23 vi newtext.c 

24 cc newtext.c 

25 sort newfile.out | lp 

26 cd .. 

27 history 

28 history 

29 oldscript model year cost yield 
30 pwd 

31 chmod 755 newscript 

32 newscript model year cost yield 
33 cd 

34 ls -l > tmpfile 

35 history 

36% _ 


In the last example, note that there are only 15 commands. 
This is the limit set by the history variable. As a new 
command is entered, the command at the top (oldest) is 
dropped from the list. All command lines typed are stored in 
the history list, even if they are duplicated. 


Reexecuting a Command 


To select a previous command for reexecution, use the ! 
character. You may select a previous command by several 








means: 

ee repeat the last command entered 

In repeat the command with the event number n 
Examples: 

36% He (RETURN) (repeat the last command) 





(repeat event 8 on the list) 
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Shell scripts can be used to simplify typing of commands. 
The cat command concatenates files. 
The sort command sorts text files in ASCII order. 


The diff command displays the difference between two files 
and optionally displays the ed commands to make them the 
same. 


The find command searches for a file given a search 
criteria, starting pathname, and an action to perform once it 
finds the file. 


Electronic mail can be sent to other users using the mailx 
command. 


The history command allows you to display previous 
commands if you are using the C shell. The ! command 
reexecutes a command in your history list. 


Useful Utilities 





Introduction 


Utilities 


sed 


This chapter contains brief explanations of several useful 
HP-UX utilities. Following the explanation for each utility, 
references are made to other HP-UX manuals where further 
information or a tutorial may be found. These utilities 
described in this chapter are: 


m™ sed a non-interactive text editor 

@ awk a programming language for manipulating data 
m grep a pattern search command 

= lint a C program checker 

m be an arbitrary-precision desk calculator language 
@ dc an interactive desk calculator 

= wc a counter for words, characters, or lines 

m= make a program maintenance utility 


The sed editor is non-interactive and helpful for editing large 
files. Since it is non-interactive it only has to keep a small 
amount of the large file in memory at one time. This 
eliminates the restrictions on file size that interactive editors 
have. The input to this editor can be complicated and 
redundant. Therefore, the ability to use command files as 
input saves typing, eliminates redundant entries, and reduces 
the probability of typographical errors. The sed editor is 
presented in HP-UX Concepts and Tutorials: Text Editors and 
Processors. 
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The awk utility is a pattern scanning and processing language 
that searches input for patterns and performs actions on each 
line of input that satisfies the pattern. The following is a list 
of functions you can perform with awk. For more information 
refer to HP-UX Concepts and Tutorials: Text Editors and 
Processors. 


file generation from data files 
transform data within a file 
manipulation of columnar data 
search for specific file patterns 


The grep command searches text files for a specified string 
pattern. The text file can be any file you choose. You don't 
have to enter an editor to use grep. Also, you can specify 
more than one file. Several options are available that allow 
you to do such things as 


list only lines without the pattern 

list the number of lines that match the pattern 

list the names of files containing the pattern 

list the lines (with line numbers) that match the pattern 


See the HP-UX Reference manual for a detailed discussion of 
grep. 


The lint utility checks program and verifies C source code, 
giving you warning messages pertaining to the style, efficiency, 
portability, and consistency of your program. Running lint is 
often useful even after you have successfully run the C 
compiler. Many times, there are defects in programs that are 
syntactically correct but which may affect the execution of the 
program. This utility will find some of these defects and tell 
you about potential problems. See HP-UX Concepts and 
Tutorials: Programming Environment for a detailed discussion of 
lint. 


bc 


dc 


wc 


The arithmetic language be allows you to perform arithmetic 
on extremely large numbers. Memory is allocated dynamically, 
so the size of a number is limited only by the amount of 
memory available. You can use be interactively like a hand 
calculator or write programs in be’s pseudo-C language. 
Several built-in functions are included such as sin, cos, tan, and 
log. Arithmetic can be done in base ten or any other base. 
For further discussion of be, see HP-UX Concepts and Tutorials: 
Shells and Miscellaneous Tools. 


Like be, dc is an interactive desk top calculator, except that de 
works like a stack calculator and uses reverse Polish notation. 
The normal operation mode is for integers, however, you can 
select options that allow arithmetic with alternate bases or the 
number of fractional digits to be maintained. With de you can 
use input files to give commands. Also, be accepts programs 
written in a high level language and compiles output that is 
interpreted by de. Like be, the size of a number that can be 
manipulated with de is limited only by the amount of memory 
available. For a more thorough discussion of de, refer to 
HP-UX Concepts and Tutorials: Shells and Miscellaneous Tools. 


The we command outputs the number of lines, words and/or 
characters in one or more files. You can specify any one of 
these options or a combination of two or all three. If you don’t 
specify a file, we counts what is input in the standard input 
(usually the keyboard). This is especially useful when used in 
a pipe to report statistics for the pipeline data stream. Note 
that blank spaces, tabs and new line characters are included in 
the count. For more information, refer to the HP-UX Reference 
manual. 
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The make utility provides an easy and efficient way to create 
and maintain computer programs. If, for example, you are 
working on a project involving several source files, it is not 
always easy to remember which files you have altered and need 
to recompile. Whenever a change is made to a file, make 
knows to create the necessary object files. 


With make you can: 


™ create a sequence of commands necessary for creating 
certain files 

® create macros for substitution of long strings 

™ encapsulate commands in a single file for convenient 
administration 


See the HP-UX Concepts and Tutorials: Programming Environment 
for a detailed discussion of make. 


Chapter Summary 


Sed is a non-interactive editor that is useful for large text 
files. 


Awk is a pattern scanning and processing language. 


Grep is a pattern scanning utility that can be used outside 
of a text editor. 


Lint is a program checker for C programs that finds defects 
that the C compiler won’t find. 


Bc is an arithmetic language that allows you to perform 
arithmetic on extremely large numbers. 


Dc is a desk top calculator that also can be used on large 
numbers. 


We is a word, character, and line counting utility. 


Make is a program for creation and maintenance utility that 
keeps track of which source files you have altered since the 
last compile. 
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9, Rue Baudin 

26000 VALENCE 

Tel: 33-75-42-7616 

Cc’ * 

Hewlett-Packard France 
Carolor 

ZAC de Bois Briand 

57640 VIGY (Metz) 

Tel: (8) 771 20 22 

Cc 

Hewlett-Packard France 
Parc d’activité des Prés 

1, Rue Papin Cedex 

59658 VILLENEUVE D’ASCQ 
Tel: 33-20-91-4125 

Telex: 160124F 

C,E,.M,P 

Hewlett-Packard France 
Parc d’activités Paris-Nord 11 
Boite Postale 60020 

95971 Roissy Charles de Gaulle 
VILLEPINTE 

Tel: (1) 48 63 80 80 

Telex: 211032F 

C,E,M,P* 


GABON 
Sho Gabon 
P.O. Box 89 
LIBREVILLE 
Tel: 721 484 
Telex: 5230 


GERMAN FEDERAL 


REPUBLIC 
Hewlett-Packard GmbH 
Vertriebszentrum Mitte 
Hewlett-Packard-Strasse 
D-6380 BAD HOMBURG 
Tel: (06172) 400-0 
Telex: 410 844 hpbhg 
A,C,E,M.P 
Hewlett-Packard GmbH 
Geschaftsstelle 
Keithstrasse 2-4 

D-1000 BERLIN 30 

Tel: (030) 21 99 04-0 
Telex: 018 3405 hpbin d 
A,C,E,M,P 


Hewlett-Packard GmbH 
Verbindungsstelle Bonn 
Friedrich-Ebert-Allee 26 
5300 BONN 

Tel: (0228) 234001 
Telex: 8869421 


Hewlett-Packard GmbH 
Vertriebszentrun Stidwest 
Schickardstrasse 2 
D-7030 BOBLINGEN 
Postfach 1427 

Tel: (0703 1) 645-0 

Telex: 7265 743 hep 
A,C,CM,E,M,P 
Hewlett-Packard GmbH 
Zeneralbereich Mktg 
Herrenberger Strasse 130 
D-7030 BOBLINGEN 

Tel: (07031) 14-0 

Telex: 7265739 hep 


Hewlett-Packard GmbH 
Geschaftsstelle 

Schleefstr. 28a 

D-4600 DORTMUND-41 
Tel: (0231) 45001 

Telex: 822858 hepdod 
ACE 

Hewlett-Packard gmbH 
Reparaturzentrum Frankfurt 
Berner Strasse 117 

6000 FRANKFURT/MAIN 60 
Tel: (069) 500001-0 

Telex: 413249 hpffm 


Hewlett-Packard GmbH 
Vertriebszentrum Nord 
Kapstadtring 5 

D-2000 HAMBURG 60 
Tel: 49-40-63-804-0 
Telex: 021 63 032 hphh d 
A,C,E,M,P 
Hewlett-Packard GmbH 
Geschéaftsstelle 
Heidering 37-39 
D-3000 HANNOVER 61 
Tel: (0511) 5706-0 
Telex: 092 3259 hphan 
A,C,CM,E,M,P 
Hewlett-Packard GmbH 
Geschaftsstelle 
Rossiauer Weg 2-4 
D-6800 MANNHEIM 

Tel: 49-062 1-70-05-0 
Telex: 0462105 hpmhm 
ACE 

Hewlett-Packard GmbH 
Geschiftsstelle 
Messerschmittstrasse 7 
D-7910 NEU ULM 

Tel: 49-073 1-70-73-0 
Telex: 0712816 HP ULM-D 
A,C,E* 


Hewlett-Packard GmbH 
Geschaftsstelle 
Emmericher Strasse 13 
D-8500 NURNBERG 10 
Tel: (0911) 5205-0 
Telex: 0623 860 hpnbg 
C,CM,E,M,P 


Hewlett-Packard GmbH 
Vertriebszentrum Ratingen 
Berliner Strasse 111 
D-4030 RATINGEN 4 
Postfach 31 12 

Tel: (02102) 494-0 
Telex: 589 070 hprad 
A,C,E,M,P 
Hewlett-Packard GmbH 
Vertriebszentrum Muchen 
Eschenstrasse 5 
D-8028 TAUFKIRCHEN 
Tel: 49-89-6 1-2070 
Telex: 0524985 hpmch 
A,C,CM,E,M,P 
Hewlett-Packard GmbH 
Geschaftsstelle 
Ermlisallee 

7517 WALOBRONN 2 
Postfach 1251 

Tel: (07243) 602-0 
Telex: 782 838 hepk 
A,C,E 


GREAT BRITAIN 
See United Kingdom 


GREECE 
Hewlett-Packard A.E. 
178, Kifissias Avenue 
6th Floor 
Halandri-ATHENS 
Greece 

Tel: 301116473 360, 301116726 090 
Telex: 221 286 HPHLGR 
A,C,CM**,E.M,P 
Kostas Karaynnis S.A. 
8, Omirou Street 
ATHENS 133 

Tel: 32 30 303, 32 37 371 
Telex: 215962 RKAR GR 
A,C*,CM,E 

Impexin 

Intelect Div. 

209 Mesogion 

11525 ATHENS 

Tel: 647448 1/2 

Telex: 216286 

p 

Haril Company 

38, Mihalakopoulou 
ATHENS 612 

Tel: 7236071 

Telex: 218767 

M ® 

Hellamco 

P.O. Box 87528 

18507 PIRAEUS 

Tel: 4827049 

Telex: 241441 

A 


GUATEMALA 

IPESA DE GUATEMALA 
Avenida Reforma 3-48, Zona 9 
GUATEMALA CITY 

Tel: 316627, 317853,66471/5 
9-011-502-2-3 16627 

Telex: 3055765 IPESA GU 
A,C,CM,E,M,P 


[3 


HONG KONG 
Hewlett-Packard Hong Kong, Ltd. 
G.P.0. Box 795 

5th Floor, Sun Hung Kai Centre 
30 Harbour Road, Wan Chai 
HONG KONG 

Tel: 852-5-832-3211 

Telex: 66678 HEWPA HX 

Cable: HEWPACK HONG KONG 
E,C,P 

CET Ltd. 

10th Floor, Hua Asia Bldg. 
64-66 Gloucester Road 

HONG KONG 

Tel: (5) 200922 

Telex: 85148 CET HX 

CM 


Schmidt & Co. (Hong Kong) Ltd. 
18th Floor, Great Eagle Centre 
23 Harbour Road, Wanchai 
HONG KONG 

Tel: 5-8330222 

Telex: 74766 SCHMC HX 

A.M 


ICELAND 
Hewlett-Packard Iceland 
Hoefdabakka 9 

112 REYKJAVIK 

Tel: 354-1-67- 1000 
Telex: 37409 
A,C,CM,E,M,P 


INDIA 

Computer products are sold through 
Blue Star Ltd.All computer repairs 
and maintenance service is done 
through Computer Maintenance Corp. 


Blue Star Ltd. 

B. D. Patel House 

Near Sardar Patel Colony 
AHMEDABAD 380 014 
Tel: 403531, 403532 
Telex: 0121-234 

Cable: BLUE FROST 
A,C,CM,E 


Blue Star Ltd. 

40/4 Lavelle Road 
BANGALORE 560 001 

Tel: 57881, 867780 

Telex: 0845-430 BSLBIN 
Cabie: BLUESTAR 
A,C*,CM,E 

Blue Star Ltd. 

Band Box House 
Prabhadevi 

BOMBAY 400 025 

Tel: 4933101, 4933222 
Telex: 011-71051 

Cable: BLUESTAR 

A\M 

Blue Star Ltd. 

Sahas 

414/2 Vir Savarkar Marg 
Prabhadevi 

BOMBAY 400 025 

Tel: 422-6155 

Telex: 0411-71193 BSSS IN 
Cable: FROSTBLUE 
A,CM,E,M 

Blue Star Ltd. 

Ke'van, 19 Vishwas Colony 
Alkapuri, BORODA, 390 005 
Tel: 65235, 65236 

Cable: BLUE STAR 

A 


Blue Star Ltd. 

7 Hare Street 

P.O. Box 506 
CALCUTTA 700 001 
Tel: 230131, 230132 
Telex: 031-61120 BSNF IN 
Cable: BLUESTAR 
AM,C,E 

Blue Star Ltd. 

133 Kodambakkam High Road 
MADRAS 600 034 

Tel: 472056, 470238 
Telex: 041-379 

Cable: BLUESTAR 
A.M 

Blue Star Ltd. 

13 Community Center 
New Friends Colony 
NEW DELHI 110 065 
Tel: 682547 

Telex: 031-2463 
Cable: BLUEFROST 
A,C*,CM,E,M 

Blue Star Ltd. 

15/16 C Wellesley Ad. 
PUNE 411011 

Tel: 22775 

Cable: BLUE STAR 

A 


Blue Star Ltd. 
2-2-47/1108 Bolarum Rd. 
SECUNDERABAD 500 003 
Tel: 72057, 72058 

Telex: 0155-459 

Cable: BLUEFROST 
A,C,E 

Blue Star Ltd. 

T.C. 7/603 Poornima 
Maruthunkuzhi 
TRIVANDRUM 695 013 
Tel: 65799, 65820 

Telex: 0884-259 

Cable: BLUESTAR 

E 


Computer Maintenance Corporation 
Ltd. 

115, Sarojini Devi Road 
SECUNDERABAD 500 003 

Tel: 310-184, 345-774 

Telex: 031-2960 

C* * 


INDONESIA 
BERCA Indonesia P.T. 
P.0.Box 496/Jkt. 

Ji. Abdul Muis 62 
JAKARTA 

Tel: 21-373009 

Telex: 46748 BERSAL 1A 
Cable: BERSAL JAKARTA 
p 


BERCA Indonesia P.T. 
P.O.Box 2497/Jkt 

Antara Blidg., 12th Floor 

Jj. Medan Merdeka Selatan 17 
JAKARTA-PUSAT 

Tel: 21-340417 

Telex: 46748 BERSAL JA 
A,C,E,M,P 

BERCA Indonesia P.T. 

Jalan Kutai 24 

SURABAYA 

Tel: 67118 

Telex: 31146 BERSAL SB 
Cable: BERSAL-SURABAYA 
A*,E,M,P 


IRAQ 

Hewlett-Packard Trading S.A. 
Service Operation 

Al Mansoor City 9B/3/7 
BAGHDAD 

Tel: 551-49-73 

Telex: 212-455 HEPAIRAQ IK 
C 


IRELAND 
Hewlett-Packard Ireland Ltd. 
Temple House, Temple Road 
Blackrock, Co. DUBLIN 

Tel: 88/333/99 

Telex: 30439 

C,E,P 

Hewlett-Packard Ltd. 

75 Belfast Rd, Carrickfergus 
Belfast BT38 8PH 
NORTHERN IRELAND 

Tel: 09603-67333 

Telex: 747626 

M 


ISRAEL 

Eldan Electronic Instrument Ltd. 
P.O.Box 1270 

JERUSALEM 91000 

16, Ohaliav St. 

JERUSALEM 94467 

Tel: 533 221, 553 242 

Telex: 25231 AB/PAKRD IL 
A.M 

Computation and Measurement 
Systems (CMS) Ltd. 

11 Masad Street 


Tel: 388 388 
Telex: 33569 Motil iL 
C,CM,E,P 


ITALY 

Hewlett-Packard Italiana S.p.A 
Traversa 99C 

Via Giulio Petroni, 19 

|-70124 BARI 

Tel: (080) 41-07-44 

CM 

Hewlett-Packard Italiana S.p.A. 
Via Emilia, 51/C 

1-40011 BOLOGNA Anzola Dell’Emilia 
Tel: 39-051-731061 

Telex: 511630 

C,E,\M 

Hewlett-Packard Italiana S.p.A. 
Via Principe Nicola 43G/C 
|-95126 CATANIA 

Tel: (095) 37-10-87 

Telex: 970291 

C 


Hewlett-Packard Italiana S.p.A. 
Via G. di Vittorio 10 

20094 CORSICO (Milano) 

Tel: 39-02-440835 1 


Hewlett-Packard Italiana S.p.A. 
Viale Brigata Bisagno 2 

16129 GENOVA 

Tel: 39-10-54 1141 

Telex: 215238 


Hewlett-Packard Italiana S.p.A. 
Viale G. Modugno 33 

1-16 156 GENOVA PEGLI 

Tel: (010) 68-37-07 

Telex: 215238 

CE 


Hewlett-Packard Italiana S.p.A. 


Via G. di Vittorio 9 
|-20063 CERNUSCO SUL 
NAVIGLIO 

(Milano) 

Tel: (02) 923691 

Telex: 334632 
A,C,CM,E,M,P 


Hewlett-Packard Italiana S.p.A. 


Via Nuova Rivoltana 95 
20090 LIMITO (Milano) 
Tel: 02-92761 


Hewlett-Packard Italiana S.p.A. 


Via Nuova San Rocco a 
Capodimonte, 62/A 
1-80131 NAPOLI 

Tei: (081) 7413544 
Telex: 710698 
A**,C,E,M 


Hewlett-Packard Italiana S.p.A. 


Via Orazio 16 
80122 NAPOLI 
Tel: (081) 7611444 
Telex: 710698 


Hewlett-Packard Italiana S.p.A. 


Via Pellizzo 15 
35128 PADOVA 
Tel: 39-49-664-888 
Telex: 430315 
A,C,E,M 


Hewlett-Packard Italiana S.p.A. 


Viale C. Pavese 340 
1-00144 ROMA EUR 
Tel: 39-65-48-3 1 
Telex: 610514 
A,C,E,M,P* 


Hewlett-Packard Italiana S.p.A. 


Via di Casellina 57/C 

500518 SCANDICCI-FIRENZE 
Tel: 39-55-753863 

C,E,M 


Hewlett-Packard Italiana S.p.A. 


Corso Svizzera, 185 
|-10144 TORINO 
Tel: 39-11-74-4044 
Telex: 221079 
A*.CE 


IVORY COAST 
$.1.T.E.L. 

Societe Ivoirienne de 
Telecommunications 
Bd. Giscard d’Estaing 
Carrefour Marcory 
Zone 4.A. 

Boite postale 2580 
ABIDJAN 01 

Tel: 353600 

Telex: 43175 

E 

$..T.1. 

Immeuble ‘‘Le General” 
Av. du General de Gaulle 
01 BP 161 

ABIDJAN 01 

Tel: 321227 

Telex: 22149 

C,P 


JAPAN 


Yokogawa-Hewlett-Packard Ltd. 


152-1, Onna 

ATSUGI, Kanagawa, 243 
Tel: (0462) 25-0031 
C,CM,E 


Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei Bldg. 6F 

3-1 Motochiba-Cho 

CHIBA, 280 

Tel: (0472) 25 7701 

C,E 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda-Seimei Hiroshima Bldg. 
6-11, Hon-dori, Naka-ku 
HIROSHIMA, 730 

Tel: (082) 241-0611 


Yokogawa-Hewlett-Packard Lid. 
Towa Building 

2-2-3 Kaigan-dori, Chuo-ku 
KOBE, 650 

Tel: (078) 392-4791 

C,E 

Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 82 Bidg. 

3-4 Tsukuba 

KUMAGAYA, Saitama 360 

Tal: (0485) 24-6563 

C,CM,E 
Yokogawa-Hewlett-Packard Ltd. 
Asahi Shinbun Daiichi Seimei Bldg. 
4-7, Hanabata-cho 

KUMAMOTO, 860 

Tel: 96-354-7311 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Shin-Kyoto Center Bldg. 

614, Higashi-Shiokoji-cho 
Karasuma-Nishiiru 

KYOTO, 600 

Tel: 075-343-0921 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Mito Mitsui Bldg. 

1-4-73, Sanno-maru 

MITO, Ibaraki 310 

Tel: (0292) 25-7470 

C,CM,E 
Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei Kokubun Bidg. 

7-8 Kokubun, 1 Chome, Sendai 
MIYAGI, 980 

Tel: (0222) 25-1011 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Gohda Bldg. 2F 

1-2-10 Gohda Okaya-Shi 
Okaya-Shi 

NAGANO, 394 

Tel: (0266) 23 0851 

C,E 

Yokogawa-Hewlett-Packard Ltd. 
Nagoya Kokusai Center Building 
1-47-1, Nagono, Nakamura-ku 
NAGOYA, AICHI 450 

Tel: (052) 571-5171 

C,CM,E.M 
Yokogawa-Hewlett-Packard Ltd. 
Sai-Kyo-Ren Building 

1-2 Dote-cho 

OOMIYA-SHI SAITAMA 330 

Tel: (0486) 45-8031 


JAPAN (Cont’d) 


Yokogawa-Hewlett-Packard Ltd. 
Chuo Bidg., 5-4-20 Nishi-Nakajima 
4-20 Nishinakajima, 5 Chome, 
Yodogawa-ku 

OSAKA, 532 

Tel: (06) 304-6021 

Telex: YHPOSA 523-3624 
C,CM,E.M,P* 
Yokogawa-Hewlett-Packard Ltd. 
1-27-15, Yabe 

SAGAMIHARA Kanagawa, 229 
Tel: 0427 59-1311 


Yokogawa-Hewlett-Packard Ltd. 
Hamamtsu Motoshiro-Cho Daichi 
Seimei Bldg 219-21, Motoshiro-Cho 
Hamamatsu-shi 

SHIZUOKA, 430 

Tel: (0534) 56 1771 

CE 
Yokogawa-Hewlett-Packard Ltd. 
Shinjuku Daiichi Seimei Bldg. 
2-7-1, Nishi Shinjuku 
Shinjuku-ku, TOKYO 163 

Tel: 03-348-4611 

C,E,M 

Yokogawa Hewlett-Packard Ltd. 
9-1, Takakura-cho 

Hachioji-shi, TOKYO, 192 

Tel: 8 1-426-42-1231 

C,E 

Yokogawa-Hewlett-Packard Ltd. 
3-29-21 Takaido-Higashi, 3 Chome 
Suginami-ku TOKYO 168 

Tel: (03) 331-6111 

Telex: 232-2024 YHPTOK 
C,CM,E,P* 

Yokogawa Hokushin Electric 
Corporation 

Shinjuku-NS Bidg. 10F 

4-1 Nishi-Shinjuku 2-Chome 
Shinjuku-ku 

TOKYO, 163 

Tel: (03) 349-1859 

Telex: J27584 

A 


Yokogawa Hokushin Electric Corp. 
9-32 Nokacho 2 Chome 
Musashino-shi 

TOKYO, 180 

Tel: (0422) 54-1111 

Telex: 02822-421 YEW MTK J 

A 


Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei 

Utsunomiya Odori Building 

1-5 Odori, 2 Chome 
UTSUNOMIYA, Tochigi 320 

Tel: (0286) 33-1153 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda Seimei Nishiguchi Bldg. 
30-4 Tsuruya-cho, 3 Chome 
Kanagawa-ku, YOKOHAMA 221 
Tel: (045) 312-1252 

C,CM,E 


JORDAN 


Scientific and Medical Supplies Co. 


P.O. Box 1387 

AMMAN 

Tel: 24907, 39907 

Telex: 21456 SABCO JO 
C,E,M,P 


KENYA 

ADCOM Ltd., inc., Kenya 
P.O.Box 30070 

NAIROBI 

Tel: 331955 

Telex: 22639 

E,M 


KOREA 


Samsung Hewlett-Packard Co. Ltd. 


Dongbang Yeoeuido Building 
12-16th Floors 

36-1 Yeoeuido-Dong 
Youngdeungpo-Ku 

SEOUL 

Tel: 784-4666, 784-2666 
Telex: 25166 SAMSAN K 
C,CM,E,M,P 

Young In Scientific Co., Ltd. 
Youngwha Building 

547 Shinsa Dong, Kangnam-Ku 
SEOUL 135 

Tel: 546-7771 

Telex: K23457 GINSCO 

A 


Dongbang Healthcare 

Products Co. Ltd. 

Suite 301 Medical Supply Center 
Bldg. 1-31 Dongsungdong 

Jong Ro-gu, SEOUL 

Tel: 764-1171, 741-1641 

Telex: K25706 TKBKO 

Cable: TKBEEPKO 

M 


KUWAIT 
Al-Khaldiya Trading & Contracting 
P.O. Box 830 

SAFAT 

Tel: 424910, 411726 
Telex: 22481 AREEG KT 
Cable: VISCOUNT 
E,M,A 

Gulf Computing Systems 
P.O. Box 25125 

SAFAT 

Tel: 435969 

Telex: 23648 

P 


Photo & Cine Equipment 
P.O. Box 270 

SAFAT 

Tel: 2445111 

Telex: 22247 MATIN KT 
Cable: MATIN KUWAIT 
P 


W.J. Towell Computer Services 
P.O. Box 5897 

SAFAT 

Tel: 2462640/1 

Telex: 30336 TOWELL KT 

c 


SALES & SUPPORT OFFICES 


Arranged alphabetically by country 


LEBANON 


Computer Information Systems S.A.L. 


Chammas Building 
P.O. Box 11-6274 Dora 
BEIRUT 

Tel: 89 40 73 

Telex: 42309 chacis le 
C,E,M,P 


LIBERIA 
Unichemicals Inc. 
P.O. Box 4509 
MONROVIA 

Tel: 224282 
Telex: 4509 

E 


LUXEMBOURG 


Hewlett-Packard Belgium S.A./N.V. 


Bivd de la Woluwe, 100 
Woluwedal 

B- 1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 
A,C,CM,E,M,P 


MADAGASCAR 
Technique et Precision 
12, rue de Nice 

P.O. Box 1227 

101 ANTANANARIVO 
Tel: 22090 

Telex: 22255 

Pp 


MALAYSIA 
Hewlett-Packard Sales (Malaysia) 
Sdn. Bhd. 

9th Floor 

Chung Khiaw Bank Building 

46, Jalan Raja Laut 

50736 KUALA LUMPUR, MALAYSIA 
Tel: 03-2986555 

Telex: 31011 HPSM MA 
A,C,E,M,P* 

Protel Engineering 

P.0.Box 1917 

Lot 6624, Section 64 

23/4 Pending Road 

Kuching, SARAWAK 

Tel: 36299 

Telex: 70904 PROMAL MA 
Cable: PROTELENG 

A,E,M 


MALTA 

Philip Toledo Ltd. 

Kirkirkara P.O. Box 11 
Notabile Rd. 

MRIEHEL 

Tel: 447 47, 455 66, 4915 25 
Telex: Media MW 649 
E,M,P 


_MAURITIUS 


Blanche Birger Co. Ltd. 
18, Jules Koenig Street 
PORT LOUIS 

Tel: 20828 

Telex: 4296 

p 


MEXICO 
Hewlett-Packard de Mexico, 
S.A. de C.V. 

Rio Nio No. 4049 Desp. 12 
Fracc. Cordoba 

JUAREZ 

Tel: 161-3-15-62 

Pp 


Hewlett-Packard de Mexico, 
S.A. de C.V. 

Condominio Kadereyta 
Circuito del Mezon No. 186 Desp. 6 
COL. DEL PRADO - 76030 Qro. 
Tel: 463-6-02-71 

p 

Hewlett-Packard de Mexico, 
S.A. de C.V. 

Monti Morelos No. 299 
Fraccionamiento Loma Bonita 45060 
GUADALAJARA, Jalisco 

Tel: 36-3 1-48-00 

Telex: 0684 186 ECOME 

p 

Microcomputadoras 
Hewlett-Packard, S.A. 

Monti Pelvoux 115 

LOS LOMAS, Mexico, D.F. 

Tel: 520-9127 

P 


Microcomputadoras Hewlett-Packard, 


S.A. de C.V. 

Monte Pelvoux No. 115 
Lomas de Chapultepec, 11000 
MEXICO, D.F. 

Tel: 520-9127 

P 


Hewlett-Packard de Mexico, 

S.A. de C.V. 

Monte Pelvoux No. 111 

Lomas de Chapultepec 

11000 MEXICO, D.F. 

Tel: 5-40-62-28, 72-66, 50-25 
Telex: 17-74-507 HEWPACK MEX 
A,C,CM,E,M,P 


Hewlett-Packard De Mexico (Polanco) 


Avenida Ejercito Nacional #579 
2daygeF piso 

Colonia Granada 11560 
MEXICO D.F. 

Tel: 254-4433 

p 


Hewlett-Packard de Mexico, 
S.A. de C.V. 

Czda. del Valle 

409 Ote. 4th Piso 

Colonia del Valle 

Municipio de Garza 

Garcia Nuevo Leon 

66220 MONTERREY, Nuevo Leon 
Tel: 83-78-42-40 

Telex: 382410 HPMY 

Cc 


Infograficas y Sistemas 

del Noreste, S.A. 

Rio Orinoco #171 Oriente 
Despacho 2001 

Colonia De! Valle 
MONTERREY 

Tel: 59-4415, 575-3837 
Telex: 483 164 

AE 

Hewlett-Packard de Mexico, 
S.A. de C.V. 

Blvd. Independencia No. 2000 Ote. 
Col. Estrella 

TORREON, COAH. 

Tel: 17 1-18-21-99 

p 


MOROCCO 

Etablissement Hubert Doibeau & Fils 
81 rue Karatchi 

B.P. 11133 

CASABLANCA 

Tel: 3041-82, 3068-38 

Telex: 23051, 22822 

E 


Gerep 

2, rue Agadir 

Boite Postale 156 
CASABLANCA 01 
Tel: 272093, 272095 
Telex: 23 739 

p 


Sema-Maroc 
Dept. Seric 

6, rue Lapebie 
CASABLANCA 
Tel: 260980 
Telex: 21641 
C,P 


NETHERLANDS 
Hewlett-Packard Nederland B.V. 
Startbaan 16 

NL-1187 XR AMSTELVEEN 

P.O. Box 667 

NL-1180 AR AMSTELVEEN 

Tel: (020) 547-6911 

Telex: 13 216 HEPA NL 
A,C,CM,E,M,P 


Hewlett-Packard Nederland B.V. 
Bongerd 2 

P.O. Box 41 

NL 2900AA CAPELLE A/D WSSEL 
Tel: 31-20-5 1-6444 

Telex: 21261 HEPAC NL 

CE 

Hewlett-Packard Nederland B.V. 
Pastoor Petersstraat 134-136 
P.O. Box 2342 

NL 5600 CH EINDHOVEN 

Tel: 31-40-32-6911 

Telex: 51484 hepae nl 

C,E,P 


NEW ZEALAND 
Hewlett-Packard (N.Z.) Ltd. 

5 Owens Road 

P.O. Box 26-189 

Epsom, AUCKLAND 

Tel: 64-9-687-159 

Cable: HEWPAK Auckland 
C,CM,E,P* 

Hewlett-Packard (N.Z.) Ltd. 
184-190 Willis Street 
WELLINGTON 

P.O. Box 9443 

Courtenay Place, WELLINGTON 3 
Tel: 64-4-887-199 

Cable: HEWPACK Wellington 
C,CM,E,P 


Northrop Instruments & Systems Ltd. 


369 Khyber Pass Road 
P.O. Box 8602 
AUCKLAND 

Tel: 794-091 

Telex: 60605 

A.M 


[5 


Northrop Instruments & Systems Ltd. 


110 Mandeville St. 
P.O. Box 8388 
CHRISTCHURCH 
Tel: 488-873 
Telex: 4203 

A\M 


Northrop Instruments & Systems Ltd. 


Sturdee House 

85-87 Ghuznee Street 
P.O. Box 2406 
WELLINGTON 

Tel: 850-091 

Telex: NZ 3380 

A,M 


NIGERIA 
Elmeco Nigeria Ltd. 
45 Saka Tirubu St. 
Victoria Island 
LAGOS 

Tel: 61-98-94 
Telex: 20-117 

E 


NORTHERN IRELAND 
See United Kingdom 


NORWAY 
Hewlett-Packard Norge A/S 
Foike Bernadottes vei 50 
P.O. Box 3558 

N-5033 FYLLINGSDALEN (Bergen) 
Tel: 0047/5/16 55 40 

Telex: 76621 hpnas n 

C,E,M 

Hewlett-Packard Norge A/S 
Osterndalen 16-18 

P.O. Box 34 

N-1345 OESTERAAS 

Tel: 47-2-17-1180 

Telex: 76621 hpnas n 
A,C,CM,E,M,P 
Hewlett-Packard Norge A/S 
Boehmergt. 42 

Box 2470 

N-5037 SOLHEIMSVIK 

Tel: 0047/5/29 00 90 


OMAN 

Khimjil Ramdas 

P.O. Box 19 

MUSCAT/SULTANATE OF OMAN 
Tel: 795 901 

Telex: 3489 BROKER MB MUSCAT 
p 


Suhail & Saud Bahwan 

P.O.Box 169 
MUSCAT/SULTANATE OF OMAN 
Tel: 734 201-3 

Telex: 5274 BAHWAN MB 

E 


Imtac LLC 

P.O. Box 9196 

MINA AL FAHAL/SULTANATE 
OF OMAN 

Tel: 70-77-27, 70-77-23 
Telex: 3865 Tawoos On 
A,C,M 


PAKISTAN 

Mushko & Company Ltd. 
House No. 16, Street No. 16 
Sector F-6/3 

ISLAMABAD 

Tel: 824545 

Telex: 54001 Muski Pk 
Cable: FEMUS Islamabad 
A,E,P* 


Mushko & Company Ltd. 
Oosman Chambers 

Abdullah Haroon Road 
KARACHI 0302 

Tel: 524131, 524132 

Telex: 2894 MUSKO PK 
Cable: COOPERATOR Karachi 
A,E,P* 


PANAMA 

Electronico Balboa, S.A. 

Calle Samuel Lewis, Ed. Alfa 
Apartado 4929 

PANAMA CITY 

Tel: 9-011-507-6366 13 

Telex: 368 3483 ELECTRON PG 
CM,E,M,P 


PERU 

Cia Electro Médica S.A. 

Los Flamencos 145, Ofc. 301/2 
San Isidro 

Casilla 1030 

LIMA 1 

Tel: 9-011-511-4-4 14325, 41-3705 
Telex: 39425257 PE PB SIS 
CM,E.M,P 

SAMS S.A. 

Arenida Republica de Panama 3534 
San Isidro, LIMA 

Tel: 9-011-51 1-4-229332/413984/ 
413226 

Telex: 39420450 PE LIBERTAD 
A,C,P 


PHILIPPINES 


The Online Advanced Systems Corp. 


2nd Floor, Electra House 
115-117 Esteban Street 
P.O. Box 1510 

Legaspi Village, Makati 
Metro MANILA 

Tel: 815-38-10 (up to 16) 
Telex: 63274 ONLINE PN 
A,C,E,M,P 


PORTUGAL 

Mundinter Intercambio 
Mundial de Comércio S.A.R.L. 
Av. Antonio Augusto Aguiar 138 
Apartado 2761 

LISBON 

Tel: (19) 53-21-31, 53-21-37 
Telex: 16691 munter p 

M 

Soquimica 

Av. da Liberdade, 220-2 

1298 LISBOA Codex 

Tel: 56-21-82 

Telex: 13316 SABASA 

A 

Telectra-Empresa Técnica de 
Equipmentos Eléctricos S.A.R.L. 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 

LISBON 1 

Tel: (19) 68-60-72 

Telex: 12598 

CME 

C.P.C.S.1. 

Rua de-Costa Cabral 575 
4200 PORTO 

Tel: 499174/495173 


_ Telex: 26054 


C,P 


PUERTO RICO 
Hewlett-Packard Puerto Rico 
101 Munoz Rivera Av 

Esu. Calle Ochoa 

HATO REY, Puerto Rico 00918 
Tel: (809) 754-7800 
A,C,CM,M,E,P 


QATAR 
Computer Arabia 
P.O. Box 2750 

DOHA 

Tel: 428555 

Telex: 4806 CHPARB 
p 


Nasser Trading & Contracting 
P.O.Box 1563 

DOHA 

Tel: 422170 

Telex: 4439 NASSER DH 

M 


SAUDI ARABIA 

Modern Electronics Establishment 
Hewlett-Packard Division 

P.O. Box 281 

Thuobah 

AL-KHOBAR 31952 

Tel: 895-1760, 895-1764 

Telex: 671 106 HPMEEK SJ 
Cable: ELECTA AL-KHOBAR 
C,E,M 


Modern Electronics Establishment 
Hewlett-Packard Division 
P.O. Box 1228 

Redec Plaza, 6th Floor 
JEDDAH 

Tel: 644 96 28 

Telex: 4027 12 FARNAS SJ 
Cable: ELECTA JEDDAH 
A,C,CM,E,M,P 

Modern Electronics Establishment 
Hewlett-Packard Division 
P.O.Box 22015 

RIYADH 11495 

Tel: 491-97 15, 491-63 87 
Telex: 202049 MEERYD SJ 
C,E,M 

Abdul Ghani El Ajou Corp. 
P.O. Box 78 

RIYADH 

Tel: 40 41717 

Telex: 200 932 EL AJOU 

p 


SCOTLAND 
See United Kingdom 


SENEGAL 

Societe Hussein Ayad & Cie. 
76, Avenue Georges Pompidou 
B.P. 305 

DAKAR 

Tel: 32339 

Cable: AYAD-Dakar 

E 

Moneger Distribution S.A. 

1, Rue Parent 

B.P. 148 

DAKAR 

Tel: 215 671 

Telex: 587 

P 


Systeme Service Conseil (SSC) 
14, Avenue du Parachois 
DAKAR ETOILE 

Tel: 219976 

Telex: 577 

c,P 


SINGAPORE 
Hewlett-Packard Singapore (Sales) 
Pte. Ltd. 

1150 Depot Road 
SINGAPORE, 0410 

Tel: 4731788 

Telex: 34209 HPSGSO RS 
Cable: HEWPACK, Singapore 
A,C,E,M,P 

Dynamar International Ltd. 
Unit 05-11 Block 6 

Kolam Ayer industrial Estate 
SINGAPORE 1334 

Tel: 747-6188 

Telex: 26283 RS 

CM 


SOUTH AFRICA 
Hewlett-Packard So Africa (Pty.) Ltd. 
P.O. Box 120 

Howard Place, CAPE PROVINCE 
7450 South Africa 

Tel: 27 121153-7954 

Telex: 57-20006 

A,C,CM,E,M,P 

Hewlett-Packard So Africa (Pty.) Ltd. 
2nd Floor Juniper House 

92 Overport Drive 

DURBAN 4067 

Tel: 27-31-28-4178 

Telex: 6-22954 

Cc 


Hewlett-Packard So Africa (Pty.) Ltd. 
Shop 6 Linton Arcade 

511 Cape Road 

Linton Grange 

PORT ELIZABETH 6001 

Tel: 27141130 1201 

Telex: 24-2916 

C 


Hewlett-Packard So Africa (Pty.) Ltd. 
Fountain Center 

Kalkoen Str. 

Monument Park Ext 2 

PRETORIA 0105 

Tel: (012) 45 5725 

Telex: 32163 

CE 

Hewlett-Packard So Africa (Pty.) Ltd. 
Private Bag Wendywood 

SANDTON 2144 

Tel: 27-11-802-5111, 27-11-802-5125 
Telex: 4-20877 SA 

Cable: HEWPACK Johannesburg 
A,C,CM,E,M,P 


SPAIN 

Hewlett-Packard Espajiola, S.A. 
Calle Entenza, 321 
E.-BARCELONA 29 

Tel: 3/322 24 51, 321 73 54 
Telex: 52603 hpbee 

A,C,E,M,P 

Hewlett-Packard Espariola, S.A. 
Calle San Vicente S/N 

Edificio Albia il-7B 

48001 BILBAO 

Tel: 4/423 83 06 

A,C,E,M 

Hewlett-Packard Espafiola, S.A. 
Crta. N-Vi, Km. 16, 400 

Las Rozas 

E-MADRID 

Tei: (1) 637.00.11 

Telex: 23515 HPE 

C.M 


Hewlett-Packard Espafiola, S.A. 
Avda. S. Francisco Javier, S/N 
Planta 10. Edificio Sevilla 2 
E-SEVILLA 5, SPAIN 

Tel: 54/64 44 54 

Telex: 72933 

A,C,M,P 

Hewlett-Packard Espafiola, S.A. 
Isabel La Catolica, 8 

E-46004 VALENCIA 

Tel: 34-6-361 1354 

Telex: 63435 

C,P 

Hewlett-Packard Espafiola, S.A. 
Av. de Zugazarte, 8 

Las Arenas-Guecho 

E-48930 VIZCAYA 

VIZCAYA 

Tel: 34-423-83 06 

Telex: 33032 


SWEDEN 


Hewlett-Packard Sverige AB 
Ostra Tullgatan 3 

S-20011 MALMO 

Box 6132 

Tel: 46-40-702-70 

Telex: (854) 17886 (via Spanga 
office) 

C,P 

Hewlett-Packard Sverige AB 
Elementvagen 16 

S-7022 7 OREBRO 

Tel: 49-0 19-10-4820 

Telex: (854) 17886 (via Spanga office) 
Cc 


Hewlett-Packard Sverige AB 
Skalholtsgatan 9, Kista 

P.O. Box 19 

S- 16393 SPANGA 

Tel: (08) 750-2000 

Telex: (854) 17886 

Telefax: (08) 7527781 
A,C,CM,E,M,P 
Hewlett-Packard Sverige AB 
Box 266 

Topasgatan 1A 

S$-42123 VASTRA-FROLUNDA 
(Gothenburg) 

Tel: 46-03 1-89-1000 

Telex: (854) 17886 (via Spanga 
office} 

A,C,CM,E,M,P 


SUDAN 
Mediterranean Engineering 
& Trading Co. Ltd. 

P.O. Box 1025 

KHARTOUM 

Tel: 41184 

Telex: 24052 

C,P 


SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
Clarastrasse 12 

CH-4058 BASEL 

Tel: 41-6 1-33-5920 

A,C,E,P 

Hewlett-Packard (Schweiz) AG 
7, rue du Bois-du-Lan 

Case postale 365-1366 
CH-1217 MEYRIN 1 

Tel: (004 1) 22-83-11-11 
Telex:27333 HPAG CH 
A,C,CM,E,M,P 


SALES & SUPPORT OFFICES 


Arranged alphabetically by country 


SWITZERLAND (Cont’d) TOGO 


Hewlett-Packard (Schweiz) AG 
Allmend 2 

CH-8967 WIDEN 

Tel: 41-57-31-2111 

Telex: 53933 hpag ch 

Cable: HPAG CH 
A,C,CM,E,M,P 
Hewlett-Packard (Schweiz) AG 
Schwamendingenstrasse 10 
CH-8050 ZURICH 

Tel: 41-1-315-8181 

Telex: 823 537 HPAG CH 

C,P 


SYRIA 

General Electronic Inc. 

Nuri Basha Ahnaf Ebn Kays Street 
P.O. Box 5781 

DAMASCUS 

Tel: 33-24-87 

Telex: 44-19-88 

Cable: ELECTROBOR DAMASCUS 
E 


Middle East Electronics 
P.O.Box 2308 

Abu Rumaneh 
DAMASCUS 

Tel: 33 45 92 

Telex: 411 771 Meesy 
M 


TAIWAN 
Hewlett-Packard Taiwan Ltd. 
THM Office 

2, Huan Nan Road 

CHUNG LI, Taoyuan 

Tel: (034) 929-666 

Cc 

Hewlett-Packard Taiwan Ltd. 
Kaohsiung Office 

11/F, 456, Chung Hsiao 1st Road 
KAOHSIUNG 

Tel: (07) 2412318 

CE 

Hewlett-Packard Taiwan Ltd. 
8th Floor, Hewlett-Packard Building 
337 Fu Hsing North Road 
TAIPEI 

Tel: (02) 712-0404 

Telex: 24439 HEWPACK 
Cable:HEWPACK Taipei 
A,C,CM,E,M,P 
‘Ing Lih Trading Co. 

3rd Floor, No. 7, Sect. 2 

Jen Ai Road 

TAIPEI 100 

Tel: (02) 394-8191 

Telex: 22894 SANKWANG 

A 


THAILAND 

Unimesa Co. Ltd. 

30 Patpong Ave., Suriwong 
BANGKOK 5, 

Tel: 235-5727, 234-0991/3 
Telex: 84439 Simonco TH 
Cable: UNIMESA Bangkok 
A,C,E.M 

Bangkok Business Equipment Ltd. 
5/2-6 Dejo Road 

BANGKOK 

Tel: 234-8670, 234-8671 
Telex: 87699-BEQUIPT TH 
Cable: BUSIQUIPT Bangkok 
P 


Societe Africaine De Promotion 
Immeuble Sageb 

Rue d’Atakpame 

P.O. Box 4150 

LOME 

Tel: 21-62-88 

Telex: 5357 

p 


TRINIDAD & TOBAGO 
Caribbean Telecoms Ltd. 
Corner McAllister Street & 
Eastern Main Road, Laventille 
P.O. Box 732 

PORT-OF-SPAIN 

Tal: 624-4213 

Telex: 22561 CARTEL WG 
Cable: CARTEL, PORT OF SPAIN 
CM,E,M,P 

Computer and Controls Ltd. 
P.O. Box 51 

1 Taylor Street 
PORT-OF-SPAIN 

Tel: (809) 622-77 19/622-7985 
Telex: 38722798 COMCON WG 
LOOGO AGENCY 1264 

A,P 

Feral Assoc. 

8 Fitzgerald Lane 
PORT-OF-SPAIN 

Tel: 62-36864, 62-39255 

Telex: 22432 FERALCO 

Cable: FERALCO 

M 


TUNISIA 

Tunisie Electronique S.A.R.L. 
31 Avenue de la Liberte 
TUNIS 

Tel: 280-144 

C,E,P 

Tunisie Etectronique S.A.R.L. 
94, Av. Jugurtha, Mutuellevilie 
1002 TUNIS-BELVEDERE 

Tel: 280144 

Telex: 13238 

C,E,P 

Corema S.A. 

1 ter. Av. de Carthage 

TUNIS 

Tel: 253-821 

Telex: 12319 CABAM TN 

M 


TURKEY 

E.M.A 

Mediha Eldem Sokak No. 41/6 
Yenisehir 

ANKARA 

Tel: 319175 

Telex: 42321 KTX TR 

Cable: EMATRADE ANKARA 
M 


Teknim Company Ltd. 
Iran Caddesi No. 7 
Karaklidere 

ANKARA 

Tel: 275800 

Telex: 42155 TKNM TR 
CE 

Kurt & Kurt A.S. 
Mithatpasa Caddesi No. 75 
Kat 4 Kizilay 

ANKARA 
Tel:.318875/6/7/8 
Telex: 42490 MESR TR 
A 


Saniva Bilgisayar Sistemieri A.S. 
Buyukdere Caddesi 103/6 
Gayrettepe 

ISTANBUL 

Tel: 1673180 

Telex: 26345 SANI TR 

C,P 

Best Inc. 

Esentepe, Gazeteciler Sitesi 
Keskin Kalem 

Sokak 6/3, Gayrettepe 
ISTANBUL 

Tel: 172 1328, 173 3344 
Telex: 42490 

A 


UNITED ARAB 
EMIRATES 

Emitac Ltd. 

P.O. Box 1641 

SHARJAH 

Tel: 591181 

Telex: 68136 EMITAC EM 
Cable: EMITAC SHARJAH 
E,C,M,P,A 

Emitac Ltd. 

P.O. Box 2711 

ABU DHABI 

Tel: 8204 19-20 

Cable: EMITACH ABUDHABI 
Emitac Ltd. 

P.O. Box 8391 

DUBAI, 

Tel: 377591 

Emitac Ltd. 

P.O. Box 473 

RAS AL KHAIMAH 

Tel: 28133, 21270 


UNITED KINGDOM 
ENGLAND 
Hewlett-Packard Ltd. 

Miller House 

The Ring, BRACKNELL 

Berks RG12 1XN 

Tel: 44/344/424-898 

Telex: 848733 

E 

Hewlett-Packard Ltd. 

Elstree House, Elstree Way 
BOREHAMWOOD, Herts WO6 1SG 
Tel: 01 207 5000 

Telex: 8952716 

CE 

Hewlett-Packard Ltd. 

Oakfield House, Oakfield Grove 
Clifton BRISTOL, Avon 8S8 2BN 
Tel: 44-272-736 806 

Telex: 444302 

C,E,P 

Hewlett-Packard Ltd. 

9 Bridewell Place 

LONDON EC4V 6BS 

Tel: 44-01-583-6565 

Telex: 298 163 

c,P 

Hewlett-Packard Ltd. 
Pontefract Road 


NORMANTON, West Yorkshire WF6 1RN 


Tel: 44/924/895 566 
Telex: 557355 
C,P 


Hewlett-Packard Ltd. 

The Quadrangle 

106-118 Station Road 
REDHILL, Surrey RH1 1PS 
Tel: 44-737-686-55 

Telex: 947234 

C,E,P 

Hewlett-Packard Ltd. 
Avon House 

435 Stratford Road 
Shirley, SOLIHULL, West Midlands 
B90 4BL 

Tel: 44-21-745-8800 
Telex: 339105 

C,E,P 

Hewlett-Packard Ltd. 
Heathside Park Road 
Cheadle Heath, Stockport 
SK3 ORB, United Kingdom 
Tel: 44-06 1-428-0828 
Telex: 668068 

A,C,E,M,P 
Hewlett-Packard Ltd. 
Harmon House 

No. 1 George Street 
UXBRIDGE, Middlesex UX8 1YH 
Tel: 895 720 20 

Telex: 893134/5 
C,CM,E,M,P 
Hewlett-Packard Ltd. 
King Street Lane 
Winnersh, WOKINGHAM 
Berkshire RG11 5AR 

Tel: 44/734/784774 
Telex: 8471789 
A,C,E,M,P 


NORTHERN IRELAND 
Hewlett-Packard (Ireland) Ltd. 
Carrickfergus Industrial Centre 
75 Belfast Road, Carrickfergus 
CO. ANTRIM BT38 8PM 

Tel: 09603 67333 

CE 

Cardiac Services Company 
95A Finaghy Road South 
BELFAST, BT 10 OBY 

Tel: 0232-625566 

Telex: 747626 

M 


SCOTLAND 
Hewlett-Packard Ltd. 

1/3 Springburn Place 
College Milton North 
EAST KILBRIDE, G74 5NU 
Tel: 041-332-6232 

Telex: 779615 

C,E 


Hewlett-Packard Ltd. 
SOUTH QUEENSFERRY 
West Lothian, EH30 9TG 
Tel: 031331 1188 
Telex: 72682 HPSQFYG 
C,CM,E,M,P 


UNITED STATES 
Hewlett-Packard Co. 
Customer Information Center 
Tel: (800) 752-0900 

Hours: 6:00 AM to 5:00 PM 
Pacific Time 


Alabama 
Hewlett-Packard Co. 
2100 Riverchase Center 
Building 100 - Suite 118 
BIRMINGHAM, AL 35244 
Tel: (205) 988-0547 
A,C,M,P* 
Hewlett-Packard Co. 
420 Wynn Drive 
HUNTSVILLE, AL 35805 
Tel: (205) 830-2000 
C,CM,E,M* 

Alaska 
Hewlett-Packard Co. 
4000 Old Seward Highway 
Suite 101 

ANCHORAGE, AK 99503 
Tel: (907) 563-8855 

CE 

Arizona 
Hewlett-Packard Co. 
8080 Pointe Parkway West 
PHOENIX, AZ 85044 

Tel: (602) 273-8000 
A,C,CM,E,M,P 
Hewiett-Packard Co. 
3400 East Britannia Dr. 
Bidg. C, Suite 124 
TUCSON, AZ 85706 

Tel: (602) 573-7400 
C,E.M** 
California 
Hewlett-Packard Co. 

99 South Hill Or. 
BRISBANE, CA 94005 
Tel: (415) 330-2500 

C 

Hewlett-Packard Co. 
1907 North Gateway Bivd. 
FRESNO, CA 93727 

Tel: (209) 252-9652 

C,M 

Hewlett-Packard Co. 
1421S. Manhattan Av. 
FULLERTON, CA 92631 
Tel: (714) 999-6700 
C,CM,E,M 
Hewlett-Packard Co. 
7408 Hollister Ave. #A 
GOLETA, CA 93117 

Tel: (805) 685-6100 

C,E 

Hewlett-Packard Co. 
2525 Grand Avenue 
LONG BEACH, CA 90815 
Tel: (213) 498-1111 

Cc 

Hewlett-Packard Co. 
5651 West Manchester Ave. 
LOS ANGELES, CA 90045 
Tel: (213) 337-8000 
Hewlett-Packard Co. 
3155 Porter Drive 
PALO ALTO, CA 94304 
Tel: (415) 857-8000 

C,E 


Hewlett-Packard Co. 
5725 W. Las Positas Blvd. 
PLEASANTON, CA 94566 
Tel: (415) 460-0282 

C 


Hewlett-Packard Co. 
4244 So. Market Court, Suite A 
SACRAMENTO, CA 95834 
Tel: (916) 929-7222 
A*,C,E,.M 
Hewlett-Packard Co. © 
9606 Aero Drive 

SAN DIEGO, CA 92123 
Tel: (619) 279-3200 
C,CM,E,M 
Hewlett-Packard Co. 
3003 Scott Boulevard 
SANTA CLARA, CA 95054 
Tel: (408) 988-7000 

Telex: 910-338-0586 
A,C,CM,E 
Hewlett-Packard Co. 
2150 W. Hillcrest Dr. 
THOUSAND OAKS, CA 91320 
(805) 373-7000 

C,CM,E 

Colorado 
Hewlett-Packard Co. 
2945 Center Green Court South 
Suite A 

BOULDER, CO 80301 

Tel: (303) 499-6655 

A,C,E 

Hewlett-Packard Co. 

24 Inverness Place, East 
ENGLEWOOD, CO 80112 
Tel: (303) 649-5000 
A,C,CM,E,M 
Connecticut 
Hewlett-Packard Co. 

500 Sylvan Av. 
BRIDGEPORT, CT 06606 
Tel: (203) 371-6454 

CE 

Hewlett-Packard Co. 

47 Barnes industrial Road South 
WALLINGFORD, CT 06492 
Tel: (203) 265-7801 
A,C,CM,E,M 

Florida 
Hewlett-Packard Co. 
2901 N.W. 62nd Street 
FORT LAUDERDALE, FL 33309 
Tel: (305) 973-2600 
C,E,M,P* 
Hewlett-Packard Co. 
6800 South Point Parkway 
Suite 301 
JACKSONVILLE, FL 32216 
Tel: (904) 636-9955 

Cc t M et 

Hewlett-Packard Co. 

255 East Drive, Suite B 
MELBOURNE, FL 32901 
Tel: (305) 729-0704 

CM,E 

Hewlett-Packard Co. 
6177 Lake Ellenor Drive 
ORLANDO, FL 32809 

Tel: (305) 859-2900 
A,C,CM,E,P* 


Hewlett-Packard Co. 
4700 Bayou Bivd. 
Building 5 
PENSACOLA, FL 32503 
Tel: (904) 476-8422 
A,C,M 
Hewlett-Packard Co. 
5550 W. Idlewild, #150 
TAMPA, FL 33614 

Tel: (813) 884-3282 
C,E,M,P 

Georgia 
Hewlett-Packard Co. 
2015 South Park Place 
ATLANTA, GA 30339 
Tel: (404) 955-1500 
Telex: 810-766-4890 
A,C,CM,E,M,P* 
Hewlett-Packard Co. 
3607 Parkway Lane 
Suite 300 

NORCROSS, GA 30092 
Tel: (404) 448-1894 
C,E,P 


Hawaii 
Hewlett-Packard Co. 
Pacific Tower 

1001 Bishop St. 
Suite 2400 
HONOLULU, HI 96813 
Tel: (808) 526-1555 
A,C,E,M 


Idaho 
Hewlett-Packard Co. 
11309 Chinden Blvd. 
BOISE, !D 83714 

Tel: (208) 323-2700 
C 


illinois 
Hewlett-Packard Co. 
2205 E. Empire St. 
P.O. Box 1607 
BLOOMINGTON, IL 61702-1607 
Tal: (309) 662-9411 
A,C,E,M** 
Hewlett-Packard Co. 
525 W. Monroe, #1308 
CHICAGO, IL 60606 
Tel: (312) 930-0010 

C 


Hewlett-Packard Co. 
1200 East Diehi Road 
NAPERVILLE, IL 60566 
Tel: (312) 357-8800 

C 


Hewlett-Packard Co. 

5201 Toliview Drive 

ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 

Tetex: 910-687-1066 
A,C,CM,E,M 


indiana 
Hewlett-Packard Co. 
11911. Meridian St. 
CARMEL, IN 46032 
Tel: (317) 844-4100 
A,C,CM,E,M 


Hewlett-Packard Co. 
111. Ludwig Road 


Suite 108 

FT. WAYNE, IN 46825 
Tel: (219) 482-4283 
C,E 


lowa 

Hewlett-Packard Co. 
4070 22nd Av. SW 
CEDAR RAPIDS, iA 52404 
Tel: (319) 390-4250 
C,E.M 

Hewlett-Packard Co. 
4201 Corporate Dr. 
WEST DES MOINES, IA 50265 
Tel: (515) 224-1435 

A et iC, M et 


Kansas 
Hewlett-Packard Co. 
North Rock Business Park’ 
3450 N. Rock Rd. 

Suite 300 

WICHITA, KS 67226 

Tel: (316) 684-8491 

CE 


Kentucky 
Hewlett-Packard Co. 

305 N. Hurstbourne Lane, 
Suite 100 

LOUISVILLE, KY 40223 
Tel: (502) 426-0100 
A,C,M 


Louisiana 
Hewlett-Packard Co. 
160 James Drive East 
ST. ROSE, LA 70087 
P.O. Box 1449 
KENNER, LA 70063 
Tel: (504) 467-4100 
A,C,E,M,P 


Maryland 
Hewlett-Packard Co. 
3701 Koppers Street 
BALTIMORE, MD 21227 
Tel: (301) 644-5800 
Telex: 710-862-1943 
A,C,CM,E,M 
Hewlett-Packard Co. 
2 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 948-6370 
A,C,CM,E,M 


Massachusetts 
Hewlett-Packard Co. 
1775 Minuteman Road 
ANDOVER, MA 01810 

Tel: (617) 682-1500 
A,C,CM,E,M,P* 
Hewlett-Packard Co. 

29 Burlington Mall Rd 
BURLINGTON, MA 01803-4514 
Tel: (617) 270-7000 

CE 

Michigan 
Hewlett-Packard Co. 
4326 Cascade Road S.E. 
GRAND RAPIDS, MI 49506 
Tel: (616) 957-1970 

C\M 

Hewlett-Packard Co. 
39550 Orchard Hill Place Drive 
NOVI, MI 48050 

Tel: (313) 349-9200 
A,C,E,.M 


Hewlett-Packard Co. 
560 Kirts Rd. 

Suite 101 

TROY, MI 48084 

Tel: (313) 362-5180 
C 


Minnesota 
Hewlett-Packard Co. 
2025 W. Larpenteur Ave. 
ST. PAUL, MN 55113 
Tel: (612) 644-1100 
A,C,CM,E,M 


Missouri 

Hewlett-Packard Co. 

1001 E. 10 1st Terrace Suite 120 
KANSAS CITY, MO 64131-3368 
Tel: (816) 941-0411 
A,C,CM,E,M 

Hewlett-Packard Co. 

13001 Hollenberg Drive 
BRIDGETON, MO 63044 

Tel: (314) 344-5100 

A,C,E,M 

Nebraska 
Hewlett-Packard 

11626 Nicholas St. 

OMAHA, NE 68154 

Tel: (402) 493-0300 

C,E,M 


New Jersey 
Hewlett-Packard Co. 
120 W. Century Road 
PARAMUS, NJ 07652 
Tel: (201) 265-5000 
A,C,CM,E,M 
Hewlett-Packard Co. 

20 New England Av. West 
PISCATAWAY, NJ 08854 
Tel: (201) 562-6100 
A,C,CM,E 


New Mexico 
Hewlett-Packard Co. 
7801 Jefferson N.E. 
ALBUQUERQUE, NM 87109 
Tel: (505) 823-6100 
C,E.M 

Hewlett-Packard Co. 
1362-C Trinity Or. 

LOS ALAMOS, NM 87544 
Tel: (505) 662-6700 

CE 

New York 
Hewlett-Packard Co. 

5 Computer Drive South 
ALBANY, NY 12205 

Tel: (518) 458-1550 
A,C,E,M 
Hewlett-Packard Co. 
9600 Main Street 
CLARENCE, NY 14031 
Tet: (716) 759-8621 
C,E.M 

Hewlett-Packard Co. 

200 Cross Keys Office Park 
FAIRPORT, NY 14450 
Tel: (7 16) 223-9950 
A,C,CM,E,M 
Hewlett-Packard Co. 
7641 Henry Clay Bivd. 
LIVERPOOL, NY 13088 
Tel: (315) 451-1820 
A,C,CM,E,M 
Hewlett-Packard Co. 

No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 7th Avenue 
MANHATTAN NY 10119 
Tel: (212) 971-0800 

C.M* 


Hewlett-Packard Co. 

15 Myers Corner Rd. 
Hollowbrook Park, Suite 2D 
WAPPINGERS FALLS, NY 12590 
Tel: (9 14) 298-9125 

CM,E 

Hewlett-Packard Co. 

2975 Westchester Ave 
PURCHASE, NY 10577 

Tei: (914) 935-6300 

C,CM,E 

Hewlett-Packard Co. 

3 Crossways Park West 
WOODBURY, NY 11797 

Tel: (516) 682-7800 
A,C,CM,E,M 


North Carolina 
Hewlett-Packard Co. 
305 Gregson Dr. 

CARY, NC 27511 

Tel: (919) 467-6600 
C,CM,E,M,P* 
Hewlett-Packard Co. 
9401 Arrow Point Blvd 
Suite 100 

CHARLOTTE, NC 28217 
Tel: (704) 527-8780 

cr 

Hewlett-Packard Co. 
5605 Roanne Way 
GREENSBORO, NC 27420 
Tel: (919) 852-1800 
A,C,CM,E,M,P* 

Ohio 
Hewlett-Packard Co. 
2717 S. Arlington Road 
AKRON, OH 44312 

Tel: (216) 644-2270 

C,£ 

Hewlett-Packard Co. 
4501 Erskine Road 
CINCINNATI, OH 45242 
Tel: (513) 891-9870 
C.M 

Hewlett-Packard Co. 
15885 Sprague Road 
CLEVELAND, OH 44136 
Tel: (216) 243-7300 
A,C,CM,E,M 
Hewlett-Packard Co. 
9080 Springboro Pike 
MIAMISBURG, OH 45342 
Tel: (513) 433-2223 
A,C,CM,E*,M 
Hewlett-Packard Co. 
One Maritime Plaza, 5th Floor 
720 Water Street 
TOLEDO, OH 43604 
Tel: (419) 242-2200 

Cc 

Hewlett-Packard Co. 
675 Brooksedge Blvd. 
WESTERVILLE, OH 43081 
Tel: (614) 891-3344 
C,CM,E* 


Oklahoma 
Hewlett-Packard Co. 

3525 N.W. 56th St. 

Suite C-100 

OKLAHOMA CITY, OK 73112 
Tel: (405) 946-9499 

C,E*,M 


UNITED STATES 
(Cont'd) 
Hewlett-Packard Co. 

6655 South Lewis, 

Suite 105 

TULSA, OK 74136 

Tel: (918) 481-6700 
A**,C,E,M*,P* 


Oregon 
Hewlett-Packard Co. 
9255 S. W. Pioneer Court 
WILSONVILLE, OR 97070 
Tel: (503) 682-8000 
A,C,E*,M 


Pennsylvania 


Hewlett-Packard Co. 
Heatherwood Industrial Park 
50 Dorchester Rd. 

Route 22 

HARRISBURG, PA 17112-2799 
Tel: (717) 657-5900 

C 


Hewlett-Packard Co. 

111 Zeta Drive 
PITTSBURGH, PA 15238 
Tel: (412) 782-0400 
A,C,E.M 

Hewlett-Packard Co. 
2750 Monroe Boulevard 
VALLEY FORGE, PA 19482 
Tel: (215) 666-9000 
A,C,CM,E,M 


South Carolina 
Hewlett-Packard Co. 
Brookside Park, Suite 122 
1 Harbison Way 
COLUMBIA, SC 29212 
Tel: (803) 732-0400 
C,M 

Hewlett-Packard Co. 
545 N. Pleasantburg Dr. 
Suite 100 

GREENVILLE, SC 29607 
Tel: (803) 232-8002 

C 


Tennessee 
Hewlett-Packard Co. 
One Energy Centr. Suite 200 
Pellissippi Pkwy. 
KNOXVILLE, TN 37932 
Tel: (615) 966-4747 
A,C,E,M,P 
Hewlett-Packard Co. 
3070 Directors Row 
Directors Square 
MEMPHIS, TN 38131 
Tel: (901) 346-8370 
A,C,E,M 
Hewlett-Packard Co. 
44 Vantage Way, 
Suite 160 

NASHVILLE, TN 37228 
Tel: (615) 255-1271 
A,C,E,M,P 


Texas 
Hewlett-Packard Co. 
1826-P Kramer Lane 
AUSTIN, TX 78758 
Tel: (512) 835-677 1 
C,E,P* 
Hewlett-Packard Co. 
5700 Cromo Dr 

EL PASO, TX 79912 
Tel: (915) 833-4400 
C,E*,M** 
Hewlett-Packard Co. 
3952 Sandshell Drive 
FORT WORTH, TX 76137 
Tel: (817) 232-9500 

Cc 


Hewlett-Packard Co. 
10535 Harwin Drive 
HOUSTON, TX 77036 
Tel: (713) 776-6400 
A,C,E,M,P* 
Hewlett-Packard Co. 
3301 West Royal Lane 
IRVING, TX 75063 

Tel: (214) 869-3377 
CE 

Hewlett-Packard Co. 
109 E. Toronto, Suite 100 
McALLEN, TX 78501 
Tel: (512) 630-3030 

C 


Hewlett-Packard Co. 

930 E. Campbell Rd. 
RICHARDSON, TX 75081 

Tel: (214) 231-6101 
A,C,CM,E,M,P* 
Hewlett-Packard Co. 

1020 Central Parkway South 
SAN ANTONIO, TX 78232 
Tel: (512) 494-9336 
A,C,E,M,P* 


Utah 

Hewlett-Packard Co. 
3530 W. 2100 South St. 
SALT LAKE CITY, UT 84119 
Tel: (801) 974-1700 
A,C,E,M 

Virginia 
Hewlett-Packard Co. 
840 Greenbrier Circle 
Suite 101 

CHESAPEAKE, VA 23320 
Tel: (804) 424-7105 
C,E.M 

Hewlett-Packard Co. 
4305 Cox Road 

GLEN ALLEN, VA 23060 
Tel: (804) 747-7750 
A,C,E,M,P* 


SALES & SUPPORT OFFICES 


Arranged alphabetically by country 


Hewlett-Packard Co. 
Tanglewood West Bidg. 
Suite 240 

3959 Electric Road 
ROANOKE, VA 24018 
Tel: (703) 774-3444 
C,E,P 


Washington 
Hewlett-Packard Co. 
15815 S.E. 37th Street 
BELLEVUE, WA 98006 
Tel: (206) 643-4004 
A,C,CM,E,M 
Hewlett-Packard Co. 
1225 Argonne Rd 
SPOKANE, WA 99212 
Tel: (509) 922-7000 

Cc 

West Virginia 
Hewlett-Packard Co. 
501 56th Street 
CHARLESTON, WV 25304 
Tel: (304) 925-0492 
A,C,M 


Wisconsin 
Hewlett-Packard Co. 
275 N. Corporate Dr. 
BROOKFIELD, W! 53005 
Tel: (414) 784-8800 
A,C,E*,M 


URUGUAY 

Pablo Ferrando S.A.C. e |. 
Avenida Italia 2877 
Casilla de Correo 370 
MONTEVIDEO 

Tel: 59-82-802-586 

Telex: 398802586 
A,CM,E,M 

Olympia de Uruguay S.A. 
Maquines de Oficina 
Avda. del Libertador 1997 
Casilla de Correos 6644 
MONTEVIDEO 

Tel: 91-1809, 98-3807 
Telex: 6342 OROU UY 

Pp 


VENEZUELA 


Hewlett-Packard de Venezuela C.A. 
3A Transversal Los Ruices Norte 


Edificio Segre 2 & 3 
Apartado 50933 
CARACAS 1050 

Tel: (582) 239-4133 
Telex: 251046 HEWPACK 
A,C,CM,E,M,P 


Hewlett-Packard de Venezuela, C.A. 
Centro Ciudad Comercial Tamanaco 
Nivel C-2 (Nueva Etapa) 

Local 53HO5 

Chuao, CARACAS 

Tel: 928291 

Pp 


Albis Venezolana S.R.L. 
Av. Las Marias, Ota. Alix, 
El Pedregal 

Apartado 81025 
CARACAS 1080A 

Tel: 747984, 742146 
Telex: 24009 ALBIS VC 
A 


Tecnologica Medica del Caribe, C.A. 
Multicentro Empresarial del Este 
Ave. Libertador 

Edif. Libertador 

Nucleo ‘‘C”’ - Oficina 51-52 
CARACAS 

Tel: 339867/333780 

M 


Hewlett-Packard de Venezuela C.A. 
Residencias Tia Betty Local 1 
Avenida 3 y con Calle 75 
MARACAIBO, Estado Zulia 
Apartado 2646 

Tel: 58-2-6 17-5669 

Telex: 62464 HPMAR 

C,E* 

Hewlett-Packard de Venezuela C.A. 
Urb. Lomas de Este 

Torre Treboi — Piso 11 

VALENCIA, Estado Carabobo 
Apartado 3347 

Tel: (584 1) 222992 

C,P 


YUGOSLAVIA 
Do Hermes 

General Zdanova 4 
YU-11000 BEOGRAD 
Tel: (011) 342 641 
Telex: 11433 
A,C,E,M,P 


Do Hermes 

Celovska 73 
YU-61000 LJUBLJANA 
Tel: (061) 553 170 
Telex: 31583 
A,C,E,M,P 
Elektrotehna 

Titova 51 

YU-61000 LJUBLJANA 
CM 


Do Hermes © 

Kralja Tomisiava 1 
YU-71000 SARAJEVO 
Tel: (07 1) 35 859 
Telex: 41634 

c**\P 


ZAIRE 

Computer & Industrial Engineering 
25, Avenue de la Justice 

B.P. 12797 

KINSHASA, Gombe 

Tel: 32063 

Telex: 21552 

C,P 


ZAMBIA 

R.J. Tilbury (Zambia) Ltd. 
P.O. Box 32792 

LUSAKA 

Tel: 215590 

Telex: 40128 

E 


ZIMBABWE 

Field Technical Sales (Private) Limited 
45, Kelvin Road North 

P.O. Box 3458 

SALISBURY 

Tel: 705 231 

Telex: 4-122 RH 

E,P 


September 1987 


ES 
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